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Endless Trough-Conveyor, Showing Installation Con- 
necting Mine Opening and Cars. 
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UNIVERSITIES IN THE UNITED STATES AND GREAT 
BRITAIN. 

Our . English contemporary, Nature, in a recent 
article, makes a statistical comparison of the pro- 
vision for university education in Great Britain and 
the United States, in which some truly remarkable re- 
sults are shown. We were well aware before reading 
this article that 'in the wealth of their endowment, in 
the completeness of their equipment, in the numbers 
and qualifications of their professorial staff, and in 
the total enrollment of students, our universities were 
well ahead of those of the older country; but we were 
not prepared for such remarkable disparity as is shown 
in the article referred to. It seems that in the United 
Kingdom, with a population of 41,000,000, there are 
25,500 university or university college students, or 
say Ave to each 10,000 inhabitants, while in the United 
States, with 76,000,000 inhabitants, there are 97,100 
students, or 12.76 for each 10,000 inhabitants. After 
commenting on the important bearing which these 
facts must have upon the struggle for industrial su- 
premacy, our contemporary proceeds to point out that 
the amount donated by private individuals for higher 
education in the period from 1871 to 1901 was eight 
times greater in the United States than that given for 
similar purposes in Great Britain; while, to say 
nothing of the income from state land grants, the 
.amount provided by the state for higher education in 
the United States is six times as much as the govern- 
ment grants for the same purpose in Great Britain. 
In the older country there are but 13 universities and 
20 university colleges, whereas in the United States 
there are 170 ---colleges with an endowment of over 
$100,000, and 49 of these have endowments of over 
$500,000, while three of them have an endowment of 
over $10,000,000. Even more significant is the fact that 
the value of -the endowments of the institutions of 
higher education in the State' of New York alone, ex- 
ceeds the total- value of endowments for education 
raised during ^thirty years in the whole of Great 
Britain; while the same thing may practically be 
said of the States of Massachusetts and California. 
Perhaps the most striking comparison is that from 
which we learn that the total number of professors and 
instructors in universities and colleges, included in 
the list of the United States Commission of Education, 
is 17,000, whereas the number of day students in the 
university and 'university colleges of Great Britain is 
only about 20,500, so that there are almost as many 
university teachers in the United States as there are 
university students in Great Britain. 

Of the many- institutions of our country of which 
we are justly proud, there is none, surely, more splen- 
did than our system of public school and university 
education. Even in Germany, of whose educational 
advantages we- have lately heard so much, there are 
only 7.87 university students to each 10,000 inhabi- 
tants, as compared with 12.76 in the United States. 



THE ALDERMAN AND THE ENGINEER. 
When the present city administration came into 
office, it found two of the largest suspension bridges 
in the world in course of construction or about 
to be built across the East River, neither of which, 
unfortunately, could lay claim to architectural- or 
aesthetic beauty. The first of these, popularly known 
as the New East River Bridge, was so far advanced 
that it was too late to make any radical changes^ de- 
signed to improve its appearance. Of 'the other, now 
known as the 'Manhattan Bridge, only one of the foun- 
dations was^under way; and the new bridge commis- 
sioner, who is one of the foremost bridge designers in 
the world, took advantage of the backward state of 
the work to cancel the old design, which possessed 
no aesthetic beauty whatever, and drew up plans for 
a new structure, which has the double merit of pos- 
sessing great architectural merit, and embodying feat- 
ures in its design and materials of construction that 
will insure its completion in a much shorter time than 
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would have -been possible under the old plan. Among 
other changes, the new- design contemplates the use 
of steel chain cables instead of steel wire cables, and 
the greater speed of construction is due chiefly to the 
use of that type. Although at first sight this may 
seem like a return to an earlier and discarded form 
of construction, it is, as a matter of fact, a distinct 
advance in engineering practice; improved methods of 
manufacture, and the use of nickel-steel, render it pos- 
sible to build a chain cable of the same strength as a 
wire cable, which will compare favorably with the 
former in point' of cost, will weigh not so very much 
more, and will have the advantage — extremely valu- 
able just now when there is such a call for improved 
communication across the river — of being capable of 
construction in considerably less time. 

It was inevitable that such a bold and radical change 
as this should provoke criticism. The engineers who 
were responsible for the rejected design and also for 
that of the present East River Bridge, to say nothing 
of the contractors for the wire cables, could hardly be 
expected to look with a favorable eye upon such a 
sweeping change. In view of the inevitable criticism 
that would be provoked, the Mayor very' wisely ap- 
pointed a commission of three of the most eminent 
bridge engineers in this country to pass upon the 
new plans. They have recently returned a favorable 
report; and it would now seem the time is surely 
ripe to push forward this too-long delayed work 
to completion. Unfortunately the question of appro- 
priations has to be determined by a Board of Alder- 
men, which, in spite of its distinctly lay character, has 
undertaken to criticise both the architectural and en- 
gineering features of the bridge, features upon which, 
in the very nature of things, it is quite' unable to ex- 
press an intelligent opinion. The Municipal Art Com- 
mission has passed favorably on the architectural ele- 
ments of the bridge, which, by the way, were espe- 
cially designed under its supervision, and the engin- 
eering features are indorsed by the leading bridge 
engineers of the day. The obvious duty of the Board 
of Aldermen is, then, to confine itself to its duty of 
voting the necessary funds for construction, and thus 
do its part toward hastening the construction of one of 
the most urgently needed public works of the day. 
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billion dollar mark, the total being $2,244,000,000; 
while in the present year, as we have said, it seems 
likely to exceed $2,400,000,000. 
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THE NEW ARMY RIFLE. 
It is stated that during our campaign in Cuba there 
were no less than half a dozen different kinds of rifles 
represented in the American army of invasion. The 
fact that two entirely different types — the Krag-Jorgen- 
sen and the old Springfield rifle — constituted the main 
armament of our troops, the former being used by the 
regulars and the latter by the volunteers, was in itself 
a sufficient handicap to place our troops at a serious 
disadvantage, particularly when it is borne in mind 
that the weight, range, and rapidity of Are of the two 
weapons, were widely different. Hence, it is encour- 
• aging to learn that . the government has definitely de- 
cided to _ adopt the new army rifle of which we gave 
an illustrated description in the Scientific American 
of June 6. The new weapon is a most excellent piece, 
greatly excelling, as we showed at the . time, the best 
of the existing military rifles on every point of com- 
parison. It is shorter (only 24 inches long in the 
barrel), lighter, has greater velocity, greater energy 
both at the muzzle and at the longer ranges, than the 
Krag-Jorgensen, the celebrated Mauser, or the very 
excellent German military rifle. The new Springfield 
rifle, is to be supplied to the regular army just as fast 
as it can be turned out from the government arsenal, 
which, if working at its capacity of 200 rifles a day, 
could supply our army of 60,000 men in about one 
year's time. The Krag-Jorgensen rifles of the regulars 
are to be passed on to, the National Guard, and they 
will carry them until the regular army has been sup- 
plied with the new weapon, when the volunteers will 
be supplied with the new rifle in their turn. The ad- 
vantages of arming the National Guard as well as the 
regulars with the same pattern of rifle, especially 
when it is such a magnificent weapon as this, are 
obvious. 

THE GROWTH OF OUR FOREIGN COMMERCE. 

The indications are that the foreign commerce ot 
the United States for the year, will prove to be the 
largest in. the history of the country, the total imports 
exceeding, for the first time, a total of $1,000,000,000, 
and the exports being larger than in any preceding 
-year except 1901. , Taking the trade figures for the 
eleven , months of . the year, it is evident that when 
those for the month of June are adr4e/4, the total ex- 
ports will amount to about $1,400,000,000. The largest 
total commerce representing the imports and exports 
combined of any previous year was that of 1901, when 
they amounted to $2,311,000,000. During the first 
year of the century, our total trade amounted to\$162,- 
000,000. In 1850, it had grown to $318,000,000; in 1860, 
to $687,000,000, and in 1872, for the first time, It 
passed the billion-dollar line. In 1880 it had increased 
to $1,503,000,000, and in 1900 it first passed the two- 



A SHIP CANAL THROUGH SCOTLAND. 

In addition to the two great canals which are likely 
to be built on the American continent at Panama and 
between the Great Lakes and the Hudson River, 
there is now under consideration, with the approval of 
the British government, a scheme for building a ship 
canal through Scotland, from the Firth of Forth to the 
Clyde, at an estimated cost of $50,000,000. This is not 
the first time that the idea has been mooted. The 
favorable topography of the country between the two 
great estuaries, coupled with the great advantages, 
commercial and military, to be secured by cutting 
this waterway, have naturally attracted the attention 
both of the British government, which has looked at 
the scheme from the view-point of its great strategic 
advantages, and of the capitalist, who has always been 
fully alive to the commercial facilities afforded by such 
a short cut from the North Sea to the Atlantic as would 
be provided by a Forth-Clyde canal. The British Ad- 
miralty is now constructing a great naval base on the 
Firth of Forth for the use of the North Sea fleet, and 
the cutting of the canal would at once double the 
strategic value of this base, since it would enable the 
fleet ! to reach the Atlantic by steaming a distance of 
only r forty miles. Commercially, »the canal would be 
valuable as opening up a direct .route from the North 
Sea to Canadian and New England ports. 



DESTROYING THE WATER HYACINTH BY A NEW 
CHEMICAL PROCESS. 

During the last- year experiments have been tried 
under the supervision of the government, with the idea 
of ridding the southern waterways of the hyacinth. 
As "is well known, the variety known as the water 
hyacinth spreads so rapidly and has such a rank 
growth, in Florida and Louisiana, that it has seriously 
interfered with navigation and in "some cases has com- 
pletely blocked streams which had hitherto been avail- 
able .for the use 'of 'light-draft steamers. 

The hyacinth has been especially troublesome on 
the St. Johns River, where various schemes have been 
tried to destroy it. One of the plans was to equip a 
steamboat with a propeller provided with blades hav- 
ing very sharp edges, with the view of cutting away 
the growth below the surface. It was believed that 
this treatment would cause the plants to die, but the 
benefit was only temporary. While lanes of open 
water were made by the action of the rapidly moving 
propeller, they were soon filled with the hyacinth and 
this scheme was abandoned. At some of the smaller 
wharves on the St. Johns, the growth has been so thick 
that it . has been necessary to go out • in boats and 
cut away with sickle and knife a large area, in order 
to allow a vessel to moor at the dock, while some of 
the smaller wharves have been abandoned, as the 
plant grows so thickly about them that a boat driven 
by quite powerful engines is ini danger of becoming 
blocked in the ' midst of a bed, unable to extricate 
itself. 

The method which is now being tried, however, seems 
to have solved the problem of how to destroy the 
hyacinth, and it is believed that if sufficient equipment 
is provided, eventually all of the southern water 
courses may be cleared of the pest permanently. A 
chemical has been compounded which has such an 
effect upon the plant that if it comes in contact with 
the stem or blossom these portions soon wither; but 
the solution is so powerful that it works its way down 
the stem, killing the root as well. Some of the in- 
gredients of the chemical are known only to the in- 
ventor but a large quantity of acid is used in its prep- 
aration. The* process of manufacture is very simple, 
the '"laboratory" being placed upon a barge provided 
with two tanks each of which has a capacity of 5,000 
gallons. Connected with the tanks is a boiler in which 
the 'ingredients are mixed at a high temperature pro- 
duced by steam heat. The bargees of such light draft 
that it can be towed by the spraying boat if desired, 
but the latter 'is' provided with three reservoirs each 
holding 3,500 gallons, which are filled by pumping 
from the barge. • Pipes lead from the reservoirs to a 
steam pump which supplies the spraying apparatus. 
This consists of three booms. One extends directly in 
front of the vessel, being supported by a block and 
tackle attached to the bow deck. The others project 
from the sides of the vessel. The sprayers consist of 
hollow tubes 'which are perforated at intervals of 
about a foot and the holes fitted with miniature noz- 
zles. The liquid is forced into the sprayers through 
lines of hose which are connected to the sprayers by 
couplings' in the usual manner. The arrangement of ■ 
the sprayers is such that the chemical can be dis- 
tributed over a space 90 feet in width when the boat 
is moving. The boat containing the spraying apparatus 
is of the type of craft used on southern rivers, draw- 
ing but 4 or 5 feet of water. She is provided withi 
very powerful engines in proportion to her size ip; 
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order to drive her through the masses of hyacinths, 
and is so modeled as to offer as little resistance to 
the obstruction as possible. Her reservoirs carry a 
sufficient supply of chemical to cover about 100,000 
square yards, and on a portion of the stream where 
the growth is not too rank, the steamer will treat 
this area of surface in a day. In places where the side 
sprayers cannot be utilized on account of trees or 
other. obstruction, the chemical is applied to the plants 
by means of ordinary hose operated by members of 
the crew. 

Such is the destructiveness of the solution that 
within a "few hours after it is applied the withering 
process begins and microscopic tests prove that the 
liquid penetrates the growth below the water, killing 
the roots, as already stated. Portions of the dead 
growth which have been pulled from the bottom of 
the St. Johns where the treatment has been applied 
show that the effect of the chemical is to rot the fiber 
and disintegrate it to such an extent that it no longer 
offers resistance to navigation. The solution kills the 
seed as well as the plant, and efforts are made to cover 
as much space during the seeding period as possible. 
The work has been done under the direction of the 
United States engineers. A. W. W. 
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scientists, not to mention Henry and Marsh among 
those of the past? 

It is hardly necessary to drag a scientist in his car- 
riage to his hotel as if he were a prima donna; to 
wait upon him whenever he visits a prominent city, or 
to surfeit him with applause. Some encouragement, 
however, he surely deserves, and that encouragement 
should be given with becoming dignity and with some- 
what more generosity than the richest country in the 
world, a country, moreover, which owes much of its 
wealth to the work of applied science, has been wont 
to bestow on its investigators. 



MARCONI IN ROME. 
Perhaps in no other country in the world is the work 
of the investigator in fields of scientific inquiry so 
little appreciated at its true worth as in the United 
States. To be sure, the newspapers see to it that no 
discovery, which can be readily colored with menda- 
cious splendor to attract the public eye, is allowed to go 
unacclaimed as the most revolutionary that has been 
made in a century. But sensational recognition is 
hardly the desire of any true scientist. 

If Americans seem cold, other nations on the con- 
trary seem more than warm in their praise of scien- 
tific work. The opposite extreme of extravagant ad- 
miration in the form of popular demonstrations seems 
often to be reached in the southern countries of 
Europe. Not the least striking example of the heights 
to which the enthusiasm of a warm-hearted race may 
soar in its appreciation ■ of the brilliant scientific 
achievements of one of its members, is afforded by the 
greeting accorded to Marconi on the occasion of his re- 
cent visit to Rome. We are as fully convinced of the 
greatness of our nation as Italians are of the glory of 
theirs. Yet, what American scientist or inventor was 
ever welcomed at a railway station by a deputation of 
city authorities and by a multitude of cheering country- 
men? Still, such was the reception of Marconi in 
Rome on May 1 of this year. Not only the students of 
the . colleges shouted an Italian welcome to him ; but 
little school children seemed carried away by the 
popular fervor, and added their voices to the outburst 
of their elders. Not even a heavy downpour of rain 
could check the Italian ardor. The horses were un- 
harnessed from Marconi's carriage, and men fought 
with one another for the honor of dragging him to 
his hotel. If the Italian papers are to be credited, his 
journey through Italy must have been a veritable 
triumphant procession. Indeed, the glamor of his 
presence in Rome waned only on the arrival of Em- 
peror William, but soon regained its brightness after 
the departure of the Kaiser. At a special session of 
the City Council of Rome and in the presence of his 
family, Marconi was made an honorary citizen. In 
the great hall of the Campidoglio, reserved for kings 
and the highest dignitaries, and in the presence of the 
King and Queen and of a gathering composed of the 
foremost scientists and of Rome's aristocracy, he read a 
paper, seven thousand words in length according to his 
own statement, on his work in wireless telegraphy. The 
next day the Mayor drove him to the wireless tele- 
graphic station 1 on Monte Mario, where telegrams of 
congratulation were exchanged with other Italian wire- 
less stations.' Then followed a series of banquets at 
which orations were delivered, the chief topic being, of 
course, Marconi, who, it was plainly stated, was not 
only the most famous scientist of Italy, but even of 
the world.. In a pretty speech, Marchesa Capranica 
del Grillo made him a member of the Italian Naval 
Institute in 1 the house of Adelaide Ristori. 

Much of this theatrical adulation, which to an 
American or Englishman is repulsive, can, of course, 
be explained by the effusive, emotional warmth which 
has ever characterized the Italian temperament. The 
feats of an Italian, be he scientist, soldier, poet, or 
painter, are generally viewed through a telescope and 
magnified eut of all proportion. We are not prone to be- 
little what we have done in vanquishing other nations 
in the ceaseless war waged by commerce; we have not 
utterly disregarded the commanding place which we 
have lately assumed as a political power, and we cer- 
tainly have not failed to impress upon our children 
something of the glory of American history. Yet, it 
seems quite beyond the power of the average Ameri- 
can not only to award to his scientific countrymen that 
meed of recognition which is properly theirs, but even 
to remember their very names. How many Americans 
have ever heard of Langley and Remsen among living 



AN ELECTRIC TRAMWAY OPERATED UPON THE 
LORAIN CONTACT BOX SYSTEM. 

Some time ago a short section of street surface rail- 
road operated upon the Lorain principle was laid down 
in this country for experimental purposes. The fea- 
ture of this system is that instead of the current being 
supplied by means of a trolley and overhead wires, or 
the conduit, contact boxes are installed along the 
track at intervals of a car's length, so that the car 
always engages at least one of the contacts and re- 
ceives, the necessary current therefrom. The system 
was submitted to a nine months' test, but was never 
adopted by any cewpany or municipal authorities, 
with the reran that it fell into practical oblivion. 
Now, however, the town of Wolverhampton, England, 
is having its tramways operated upon the Lorain prin- 
ciple. When the town decided to convert its horse' 
traction street railroads to electricity the overhead 
trolley system was adopted. One of the members of 
the civic authority, however, brought the Lorain sys- 
tem before the council, and although it w"as explained 
that this system would cost about $10,000 a year more 
to maintain than either the conduit or the overhead 
trolley service, it was decided to adopt it upon the 
condition that the Lorain company should lay down 
and maintain the test lines for .twelve months, so that 
the authorities might study its operation and possi- 
bilities. If at the end of that period it had proved a 
commercially successful operation the council would 
then decide whether to adopt it or otherwise. In lair- 
ness, however, it was decided that the term "commer- 
cial success" should be taken in comparison with the 
overhead trolley system working under similar condi- 
tions, and the question of whether it was operated at 
an actual profit or loss during the year, was to be left 
out of consideration, since this is influenced to a very 
great extent by the receipts per car mile. 

For the purposes of the test a section of about 11% 
miles was converted at an approximate cost of $9,000 
per mile, exclusive of the expenditure upon the track, 
which cost about $27,500 per mile, or a total of $36,500 
per mile of track. This is more than what it would 
have cost to install the overhead trolley system, but 
less than the expense entailed in laying conduits. 

The Lorain: company have completed the conversion 
and the street railroad is now on trial. At first the 
plea that, the contact boxes between the tracks would 
be a source of danger to pedestrians and horses was 
raised. Cases of persons who had experienced shocks 
by treading oh the boxes while crossing the thorough- 
fare were at first reported, but when the matter was 
investigated these were found attributible to unskillful 
laying of the' contact boxes. Col. Yorke and Mr. A. 
P. Trotter, upon their inspection of the first section 
of the line on behalf of the Board of Trade, drew at- 
tention to the projecting of the contact boxes above the 
level of the roadway and they condemned them in un- 
measured terms as being at least undesirable. Mr. 
Trotter supplemented his report by raising the ques- 
tion of danger due to the mechanism in a contact box 
failing to act, that should the piece of iron which 
makes the electrical contact not fall after the skate 
has passed along, a man or a horse treading upon the 
block would in all probability be killed. However, no ac- 
cidents arising from this source have as yet occurred 
and any defects which have presented themselves 
from time to time have been immediately remedied. 

In the event of, the system not- commending itself to 
the council authorities of Wolverhampton at the ex- 
piry of the experimental term, the Lorain company 
will have to remove their contact boxes, and trans- 
form the cars so that they can be adapted for the 
overhead system, at their own expense. The cables 
have already been laid in case of such an eventuality, 
and thus the railroad could be brought into operation 
on the overhead trolley principle with but very little 
delay. At the present moment Wolverhampton is the 
only place in the world where the Lorain contact 
plate system is in use. Should the trial prove satis- 
factory and a financial success, it will be extended 
for another 11% miles. Furthermore, once it has 
established its success in this case it will in all prob- 
ability be adopted by other cities in the United King- 
dom, as the trials are being followed very closely by 
the leading municipal engineers. Up to the present 
the system has proved highly successful, but no reli- 
able data as to its operation, cost of maintenance, and 
working will be forthcoming until the termination of 
the experimental year. 



THE UNION ENGINEERING BUILDING. 

A formal organization of the joint committee repre- 
senting the various bodies which have taken action 
with respect to the 'gift of one million dollars of Mr. 
Andrew Carnegie for a union building, was effected 
on the evening of June 18. The American Society of 
Mechanical Engineers, the American Institute of Elec- 
trical Engineers, and the Engineers' Club have taken 
final action and appointed their representatives upon 
a joint committee for accepting this gift. The Ameri- 
can Institute of Mining Engineers has likewise taken 
action in so far as its rules permit. Its council has 
appointed representatives subject to changes in the 
rules of the organization, which have been proposed 
by the council for adoption at the next general meet- 
ing. At the present time a letter ballot for ascer- 
taining the attitude of the members is being taken, 
which shows an overwhelming majority in favor of the 
plans proposed by the council. 

The American Society of Civil Engineers at its re- 
cent meeting in Asheville referred the matter to its 
board of directors for recommendation, and directed 
that the matter be then presented to the members of 
the society for letter ballot. 

The joint committee was organized by the election 
of the following officers: Chairman, Charles F. Scott, 
secretary, Prof. F. R. Hutton. The chairman was di- 
rected to indicate to Mr. Carnegie the acceptance of 
his gift by the joint committee representing the several 
organizations. 

The joint committee placed the immediate work of 
developing plans upon an executive committee of five, 
consisting of one member from each of the five organi- 
zations named in Mr. Carnegie's letter. 



THE CURRENT SUPPLEMENT. 

The current Supplement, No. 1435, opens with an 
excellent description by Day Allen Willey of the bio- 
logical laboratory at Wood's Holl, Mass., the only in- 
stitution of its kind in the United States. The article 
is well illustrated. A new discovery which may have 
far-reaching results in the field of scientific investiga- 
tion and do much toward a further solution of the 
problem of the molecular construction of matter, was 
recently made by Siedentopf and Zsigmondy. The dis- 
covery is treated under the title "A New German Micro- 
scope." The rfile of nitrate and phosphate fertilizers 
in the richness of wheat in gluten is a topic which 
will doubtless be of interest to the scientific agricult- 
urist. The Paris correspondent of the Scientific 
American describes in detail some of the Paris-Madrid 
racing automobiles, illustrating his text with clear 
illustrations. A. Dastre reviews discoveries which 
have been made in the field of cathode rays and Ront- 
gen rays. Prof. Fleming's four Cantor lectures on 
Hertzian wave telegraphy recently read at the Society 
of Arts are to be published in the Supplement. Tie 
first paper appears in the current issue. 
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BORELLY'S COMET. 

A comet was discovered by Borelly at Marseilles, 
June 21, in right ascension 21 hours 52 minutes and 
52 seconds, and declination — 8 minutes 10 seconds. 
The comet had a daily motion at the time of its obser- 
vation at Kiel of — 7 minutes in right ascension and 
+ 44 min. in declination. A nucleus and a tail were 
observed. 

Prof. W. W. Campbell, of Lick Observatory, states 
that Borelly's comet was observed by Aitken on June 
22, in the right ascension 21h. 48m. 6.4s. and declina- 
tion — 7 deg. min. 49 sec. Prof. Tucker states that 
the comet was observed by Aitken, June 23, in right 
ascension 21h. 50m. and 51.4s. and declination — 6 deg. 
09 min. 26 sec. 

On June 24 Borelly's comet was observed by Aitken 
in right ascension 21h. 49m. 52s.; declination — 5 deg. 
8 min. 48 sec. The comet was also observed at Carle- 
ton College Observatory on June 23 in right ascension 
21h. 50m. 50s. and declination — 6 deg. 7 min. 38 sec. 



ALEXANDER MELVILLE CLARE. 

It is with deep regret that we are constrained to an- 
nounce the death on June 3, at the age of 54, of Mr. 
Alexander Melville Clark, of London, England, who 
for many years was the head of the firm of Messrs. A. 
M. & William Clark, and in that position acted in the 
capacity of our London correspondent. Mr. Clark was 
a man of marked abilities, and was widely respected 
and admired in his profession. He was greatly inter- 
ested in the "Chartered Institute of Patent Agents," 
and was largely instrumental in introducing rules 
which have done much toward raising the standard 
governing the registration of attorneys in Great Brit- 
ain. Mr. Clark was. himself a Fellow of the Institute. 
He was a gentleman of sterling character and pro- 
nounced ability, and as one of the leading members 
of the profession his loss will be greatly felt, not only 
on the other side, but among those in America who 
have had an opportunity of coming in contact with his 
agreeable personality. 
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THE TELECHIROGRAPH— A NEW FACSIMILE 
TELEGRAPH. 

The most successful facsimile telegraphs which 
have been so far devised are based in principle upon 
the Gray and Ritchie telautographs, in which the 
movement of the transmit- 
ting stylus is resolved into 
two components, which 
after having been trans- 
mitted over two independ- 
ent circuits, are reunited 
in a single resultant at the 
receiving station. In ma- 
chines of this type chemi- 
cally-treated paper is us- 
ually employed, which as 
it is acted upon by the 
current from the receiving 
stylus, is electrolytically de- 
composed to reproduce in 
facsimile the message, pic- 
torial or written, sent 
from the transmitting sta- 
tion. An ingenious modi- 
fication of these instru- 
ments is embodied in the 
"telechirograph," a device 

invented by Mr. E. Karl Gruhn, of Dresden, Germany. 
The accompanying photographs were made from ma- 
chines brought to this country by Mr. Gruhn and in- 
stalled in the offices of Mr. Thomas F. Fitzhugh Lee. 
who, with the inventor and Mr. Max Herzka, has under- 
taken to introduce the telechirograph in this country. 



Scientific American, 

photographic principle which characterizes the Pollak- 
Virag telegraph is here employed for an analogous 
purpose and with the same wonderful results. 

Each instrument acts both as a transmitter and 
as a receiver. It is necessary therefore to describe 



July 4, 1903. 







AAHMjUhs- 



"c£* J u o-*-*-«L 










S«- c/J— Jf-Y- 



iltMM*? *MK. 

<VW££<M*^?^^ ^vtA^ c*„ 




Fig. 2.— Diagram Showing the Principal Circuits of the 
Telechirograph. 

The telechirograph differs radically from previous 
facsimile telegraphs in its method of receiving the 
message transmitted. Instead of employing chemi- 
cally-treated paper upon which an unwieldy and cum- 
bersome stylus is caused to act, a beam of light is 
utilized, which writes the message transmitted upon 
a strip of sensitized photographic paper. The striking 



Fig. 1.— An Original Message and Its Photographic Record. 

only the operation of sending and recording that which 
is written. The message is inscribed on a piece of 
ordinary paper by lead held in the peculiarly-con- 
structed pencil A (Fig. 2). By flexible connections 
the pencil A is caused, as it moves, to shift sliding 
contacts on their respective rheostats B and C. As the 
contacts reciprocate, the electrical resistance is varied, 
the amount of resistance cut out depending of course 
on the scope of the pencil's movements. Each 
of the two transmission lines forms a shunt on 
the local circuit of the battery, the currents 
changing when the contacts move along the 
rheostats, to influence two electro-magnets in 
the receiving station, by which electromagnets 
a small mirror / is caused to move, somewhat 
in the manner of the mirror of a Thomson re- 
flecting galvanometer. A beam of light from 
a small incandescent lamp, H, is allowed to fall 
upon this mirror, after having passed through a 
system of condensing lenses mounted in a 
tube by which the rays are concentrated into 
a point. As the transmitting pencil writes, the 
mirror oscillates correspondingly, so that its 
beam of light, acting as a recording pencil, 
writes photographically on a strip of bromide 
paper, which is unwound from a roll, the mess- 
age being developed in the box containing the 
operative mechanism. 

A description of a few of the electrical de- 
tails should not be without interest. 

The coils of the rheostat are formed of in- 
sulated wire wound in the narrowest possible 
windings in contact with each other upon a 
non-conducting core, while the insulation in 
the path of the sliding contacts is removed 
from the surface of the spools, but in such a way that 
it remains between the single windings of the latter. 
Each winding, therefore, forms an element of resist- 
ance, and by the displacement of the contacts toward 
either end such elements are in number either re- 
duced or increased. The mirror J is attached to a 
small triangular iron plate, one corner of which rests 



upon a setscrew, so that the mirror can oscillate in any 
direction. Beneath the other corners extend two 
armatures which produce the oscillations correspond- 
ing to the component movements of the transmitter, 
from the co-operation of which the previous motion of 

the transmitting stylus is 
obtained. The positive 
upward oscillations of the 
mirror are insured through 
the positive movement of 
the armatures of the elec- 
tromagnet F. Permanent 
or steel magnets are used 
for the armatures of the 
electromagnets. 

When not in use the 
pencil lies in a rest which 
opens a switch breaking 
both circuits — very much 
as the receiver hangs in 
a rest on the ordinary 
telephone, and by its 
weight opens the switch 
and breaks the current. 
When taken out of the rest 
the switch is closed and 
the current thus set in mo- 
tion lights the small incandescent lamp in the receiv- 
ing instrument. The apparatus is then ready for use. 
When the message is completed the metallic pencil 
is put back in its rest at the transmitting instrument 
and the circuit is broken. In the receiving instrument 
the light goes out and an electric motor operated by 
an independent battery in the receiving instrument is 
set in motion. This motor operates a train of wheels 





Fig. 3.— Th*. transmitting Pencil and Its Connections. 



or rollers which draw the portion of the paper written 
upon by the light ray through a developing bath and 
out again through a pair of rubber drying rolls so that 
the completed message is delivered about thirty-five 
seconds after the sender replaces the metallic pencil 
in its rest. The amperage and voltage used in the tele- 
phone will serve for the telechirograph. 





Fig. 4.-0perative Mechanism. Path of Ray is Shown by Dotted Line. Fig. 5.— General View of the Telechirograph. 

TEE TELECHIROGRAPH— A NEW FACSIMILE TELEGRAPH. 
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SOW LARGE STEAMERS ARE DIVIDED AND TAKEN 
THROUGH THE CANADIAN CANAL. 

The construction of steamships and barges in yards 
on the Great Lakes, as is well known, has included a 
fleet built for the ocean as well as lake service. Some 
of these vessels are of very large dimensions, having 
a carrying capacity ranging between 4,000 and 5,000 




Levis, Quebec, where the sections were placed- in the 
drydock of Davie & Son and joined together. 

In constructing the "Minnetonka," the hull plates as 
well as ribs were planned so that the division could be 
made with comparatively little expense, and but a few 
days were required to join the parts of the vessel. 
Owing to the method of construction the re-united hull 
is as stiff as if it had never been cut in two. The ac- 
companying photographs show the vessel in sections 
passing through the canals, and just after the shell 
was joined together in the Levis dock. 



tube for taking off the gases which are produced at 
each pole. In the first experiments, M. Moissan used 
a platinum U-tube, but as this is quite costly he looked 
for another metal and found that a copper tube would 
answer very well, as it is but little attacked. In fact 



U-Tube with Electrode and Stopper. Worm Condenser. 

MOISSAN'S APPARATUS FOR THE ELECTROLYTIC 
PRODUCTION OF FLUORINE. 

tons, and equal in size to many "tramp" ships of the 
small class which are engaged in the Transatlantic 
trade. To bring these ships to the seaboard and 
through the Canadian canal system has required some 
interesting engineering feats; in fact, some ships 
are of such length that it has been found necessary to 
cut them into two pieces to allow them to pass through 
the locks of some of the small 
canals. 

The American Shipbuild- 
ing Company at its Cleveland 
yard has recently completed 
several vessels intended for 
the American seacoast trade. 
As it was impossible to reach 
tide-water except by way of 
the Welland Canal and the 
St. Lawrence system they 
were planned with the view 
of being divided as stated. 
One of these ships, the "Min- 
netonka," recently made the 
voyage from Cleveland to the 
head of the St. Lawrence sys- 
tem. Here she was placed in 
a drydock and divided just 
forward of her engine room. 
The openings were filled with 
a bulwark composed of a 
framework of timber sup- 
porting heavy planks, the 
spaces between the edges of 
the plank being made water- 
tight by caulking. The two 
sections were then taken 
through canals without diffi- 
culty, the rear portion being 
moved by its own engine and 
guided by the tugboat, the 
forward section of course be- 
ing towed. In this manner 
the steamship was taken to 



PRODUCTION OF FLUORINE IN MOISSAN'S 
ELECTROLYTIC APPARATUS. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Although the existence of fluorine has been long es- 
tablished, it is but recently that this element was set 
frn by Prof. Henri Moissan in the gaseous state. It 
haa been since liquefied by using liquid oxygen, and 
solidified by liquid hydrogen. M. Moissan produces 
fluorine gas by the electrolysis of pure hydrofluoric 
acid, to which a small amount of fluorhydrate of fluor- 
ine is added to make it conducting. The electrolytic 
apparatus is illustrated in the engravings. The elec- 
trolysis takes place in a large copper U-tube. Each of 
the branches is closed by a screw stopper formed of a 
copper screw which is bored out and has fitted into it 
a cylinder of fluor spar. Through the latter pass the 
long platinum rods which serve as the electrodes. 
Fluor spar is used to insulate the electrodes from the 
tube, as most other bodies are attacked by the fluorine. 
The stopper closes the top hermetically by means of a 
lead washer placed between the head and the top of the 
tube. The electrodes are enlarged at the lower part so 
as to resist the action of the electrolyte for a longer 
time. At each side of the U-tube is a small platinum 





The " Minnetonka," Docked, With Her Sections Rejoined After Passing Through the Canal, 



MOISSAN'S FLUORINE LIQUEFYING APPARATUS 
SHOWING U-TUBE COVERED WITH FROST. 

the fluorine which enters into solution produces a thin 
layer of an insulating fluoride of copper which thus 
protects the metal; but for this same reason copper 
electrodes could not be used, as the . insulating layer 
stopped the passage of the current. The apparatus is 
placed in a vessel filled with chloride of methyl, which 
keeps it at a temperature of — 23 deg. C. This is placed 
in an outer vessel containing 
fragments of chloride of cal- 
cium so as to surround the 
inner vessel with a layer 
of dry air, which is a 
bad conductor of heat. 
It was indispensable that 
the fluorine should be quite 
pure and free from va- 
pors of hydrofluoric acid 
which might be drawn along 
at the time of its formation. 
To collect the vapors he uses 
a small worm-tube and con- 
denser of platinum which is 
placed in a second vessel 
filled with chloride of methyl. 
Nearly all the hydrofluoric 
acid vapors are condensed 
here and remain in the lower 
part of the condenser, while 
any that might remain are 
absorbed by a series of plati- 
i num tubes placed at the end 
of the apparatus, containing 
pieces of melted fluoride of 
sodium which absorb them 
very energetically, and thus 
the fluorine gas comes out of 
the apparatus in a pure state. 
With a current of 50 volts 
and 15 amperes the fluorine 
is produced at the rate of 5 
liters per hour, but the ex- 
periment cannot be made 
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The After Section of the " Minnetonka " Passing Through the Canal. The Bow Section of the " Minnetonka." 

HOW LARGE STEAMERS ARE DIVIDED AND TAKEN THROUGH THE CANADIAN CANAL. 



© 1903 SCIENTIFIC AMERICAN, INC 



8 



Scientific American. 



July 4, 1903. 



longer than 15 minutts at a time, as the apparatus 
heats up rapidly. He was, however, able to collect 
several liters of the gas at a time, which enabled him 
to make different experiments to show its physical 
and chemical properties. 

When the current is passed, hydrogen is given off at 
the negative pole. At the positive pole the fluorine 
comes off as a seemingly colorless gas with a penetrat- 
ing odor resembling that of chlorine and attacking 
the mucous membranes. The gas is very energetic and 
its chemical activity is superior to that of all other 
simple bodies. On account of its powerful affinity it 
gives rise to many interesting combinations with other 
bodies which often take place with flame or brilliant 
incandescence. 

Fluorine is such an energetic body that its chemi- 
cal affinity still holds good when in the liquid state, 
even at such a low temperature as — 187 degrees. 
When a piece of sulphur is let fall in liquid fluorine it 
burns with an intense flame of a livid blue which fills 
the whole apparatus. The heat is so great that the 
vessel is broken. When the excess of fluorine has be- 
come volatilized, the glass is seen to be covered with 
crystals of hexafluoride of sulphur. The effect is still 
more violent in the case of selenium. When it is let 
fall in the liquid it produces a brilliant flame and ex- 
plodes, shattering the tube containing the fluorine, and 
the vessel of liquid oxygen which surrounds it. The 
fragments of the tube are found to be coated with red 
selenium. Phosphorus burns in the liquid with a 
bright flame. With crystallized anthracene the action 
is very violent, with an explosion and a deposit of car- 
bon. Arsenic also gives a bright flame. Carbon in the 
form of lampblack will combine with fluorine in the 
. cold and is raised to incandescence, while wood char- 
coal takes fire spontaneously in the gas. Charcoal 
seems at first to condense the fluorine within its mass, 
then all at once it burns at a white heat and throws 
off brilliant sparks. 

Gaseous fluorine was also studied as to its physical 
properties. Its density is found to be 1.26. The gas 
appears at first sight to be colorless, but when viewed 
in a tube 2 or 3 feet long it is found to have a marked 
greenish-yellow color, which is lighter than that of 
chlorine. Its spectrum was examined and found to 
have at least 13 rays in the red, from A. = 744 to =A. 
623. 



AUTOMATIC MACHINERY FOB HANDLING COAL. 

BY DAY ALLEN WILLEY. 

The recent controversy in the Pennsylvania coal- 
mining region has probably aroused more interest in 
labor-saving machinery, not only for mining the coal, 
but for transferring.it to the breaker and the railroad 
car, than ever before in the history of the country. 
Apparently . it would seem as if the anthracite dis- 
tricts have not progressed as rapidly as the bituminous 
districts in the application of such apparatus, for a 
large amount of work is performed by hand which 
apparently could be more rapidly and economically ac- 
complished by the use of machinery. The application 
of electrical drills and chain cutters has revolutionized 
the mining industry in some portions of West Virginia 
and in the bituminous collieries of western Pennsyl- 
vania, not only greatly reducing the expenditure for 
excavating the chambers, but allowing a much larger 
tonnage to be secured than where the ordinary hand 
tools are utilized. Tests with some of the electrical 
mining machines have already been made in veins of 
hard coal with, as stated, very satisfactory results, 
but in some cases their use has aroused such opposi- 
tion from the unions that the mine owners desisted 
'from installing them from fear of a strike. The prin- 
cipal forms of chain cutters and drills were fully de- 
scribed in these columns some time ago. 

The improvements made in various forms of convey- 
ing machinery have reached such a point that this ap- 
paratus seems almost indispensable in the operation of 
modern anthracite as well a.s bituminous workings, al- 
though here' the soft coal companies apparently have 
displayed more enterprise. A variety of forms of both 
elevating and conveying apparatus are now manufact- 
ured especially suitable for handling coal of all kinds. 
Several of what are known as the Jeffrey designs are 
herewith illustrated. One is known as the pivoted 
bucket conveyor, which consists of two long-pitch steel 
chains of the thimble type carrying a series of pivoted 
buckets arranged continuously. They are fed by means 
of a steel apron or belt actuated by the conveyor, so 
that the buckets can be automatically loaded uniform- 
ly without spilling. They are also discharged auto- 
matically by means of pairs of shoes operated eccen- 
trically in the path of the buckets. The rollers at the 
end of each receptacle engage the shoe, thus tilting 
the former and allowing the material to pour into the 
receptacle. 

Another system of conveyor is known as the endless 
trough. This conveyor is arranged with two strands 
of long-pitch steel thimble chain with self -oiling flange- 
rollers, the chain having attachments on one side, to 
which double-beaded or corrugated plates are belted; 



overlapping sides or ends are also provided, thus form- 
ing an endless open trough. The corrugations overlap 
one another, thus forming a perfectly tight apron in 
any position of the conveyor, whether traveling on a 
straight line, curve, or around the sprocket wheels at 
the end. These corrugations furthermore stiffen the 
plates, thus making it possible to use a much lighter 
steel than would otherwise be the case. The load, as 
well as the weight of the conveyor itself, is carried en- ■ 
tirely by the flange rollers, which travel on a track, 
preferably light T-track. This type is especially suit- 
able for transferring large quantities of material, and 
as the engraving indicates, can be installed for trans- 
ferring coal from the mouth of the mine to the railroad 
tracks, while it could also be substituted for the car 
elevator in handling material from the mine to the 
top of the breaker by means of a special installation, 
as the receptacles are made as large as 5 feet in width 
and 12 inches in depth. By means of this system a 
continual service could be maintained from the mine 
opening to the top of the breaker if desired. 

A method especially suitable for long distances, and 
which is now extensively used in handling coal, is 
known as the roller scraper conveyor. It is composed 
of a single-strand steel chain roller, the special feature 
of which is the rollers attached to the scrapers; the 
rollers traveling on an angle iron track placed beside 
the trough, also overhead. With this- construction the 
friction, noise, and wear are reduced to a small per 
cent; permitting the use of a much lighter chain and 
other parts, besides requiring a comparatively small 
amount of power. The conveyor also travels upon shoes 
or wearing blocks in place of rollers where th'3 installa- 
tion of the latter may be inconvenient. The capacity 
of this form is the same as that where rollers are used. 

A form of conveyor adapted for coal picking and 
sorting is known as the Century belt conveyor, which 
has been installed in a number of large plants for 
storing iron and other ores in the West. It consists 
of a continuous belt manufactured of very strong fabric 
and lined with rubber to resist abrasive action. The 
belt is supported on carriers of iron so arranged as to 
hold it in the form of a trough. It is provided with 
what is known as a traveling tripper, which by the 
pull of a lever will discharge the contents of the belt 
at any point and on either side as desired. As the 
speed can be graduated, broken stone and other impuri- 
ties can be separated from the coal as it passes along 
the belt as readily as with the ordinary coal picker, 
while the arrangement of the belt renders the ap- 
paratus much more convenient as well as economical. 
It can be constructed in nearly any width, some of the 
larger ones at present in use extending four feet from 
side to side. 

An improved form of screen which has already been- 
introduced in some of the Pennsylvania mines is of 
the double revolving type, and is made with both an 
inner and outer jacket of cloth; it is constructed with 
a shaft running through the center, by means of which 
it is operated, the shaft being attached to cast-iron 
hubs connected in turn to wrought-iron arms and 
bands. A substitute for the cloth is perforated metal 
where the service required is unusually wearing. An- 
other form of screen is of the shaking or vibrating 
pattern, and has been employed to advantage for sepa- 
rating the various sizes of coal. These screens are 
actuated by eccentrics provided with spring cushions, 
thus largely counteracting the jar. The eccentrics 
are set on thirds, so as to counteract the thrust on 
the building. The screens are usually constructed 
of a metal frame and either wire cloth or perforated 
metal of any length and width to suit the require- 
ments. They are suspended from timbers or steel 
girders overhead by means of hanger rods. The lat- 
ter are made adjustable at one end, so that the angle 
of the screens can be varied. Cars can also be loaded 
directly from the screens by' means of an interesting 
labor-saving appliance which has been perfected. This 
is known as an automatic basket. As. indicated by 
the engraving, it consists of two parts separating 
in the center, so that its contents can be- released 
automatically into the railroad car or bin. It is sus- 
pended from overhead chains, which are attached to 
drums provided with a counterbalance. The basket is 
held in such a position that the coal from the screens 
is received by gravity. When filled, the basket is 
lowered automatically and discharged as indicated. 
In some forms they are emptied by opening an end and 
tilting the basket to the required angle. 
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Prof. W. J. Hussey, of Lick Observatory, who has 
been experimenting to determine the suitability of 
several high altitudes in Southern California for a 
permanent astronomical station, is said to have decided 
in favor of Mount Wilson, just east of Mount Lowe. 
Prof. Hussey will mount a 9-inch telescope on Mount 
Wilson at once for further experiments. An astrono- 
mical station was maintained on Mount Wilson several 
years ago by Harvard University. The atmospheric 
conditions there are said to be almost perfect for ob- 
servations. 



A New Word- Phonologue. 

To the Editor of the Scientific American: 

I beg to propose through the Scientific American 
the word phonologue, meaning a message transmitted 
by telephone. The word will be analogous with tele- 
gram. Telephone, the word proposed by the telephone 
men, is too ambiguous. J. O. Thompson. 

Secretary West Virginia Board of Agriculture. 
Charleston, W. Va., June 15, 1903. 



An Interesting Problem. 

To the Editor of the Scientific American: 

I would like you to explain the following phenome- 
non through your valuable paper, if you deem it of 
enough general interest to take the space. We have 
near here a telephone line across the Arkansas River, 
where ground is used for return. During the recent 
high water, this line was down in water for more than 
a hundred yards of its length, yet worked all right be- 
tween the two stations, situated on opposite sides of 
this water-ground. The wire was new and galvanized, 
and could not have been insulated from water by rust. 
I do not understand why the current should pass this 
water-ground of practically no resistance to seek one 
that must have been of higher resistance. 
Altus, Ark., June 10, 1903. D. A. Allen. 

[The phenomenon described certainly appears to be 
remarkable, and is somewhat in line with others called 
to our attention at different times. A. few weeks ago 
one of our correspondents stated that he found that a 
fence wire, to which a transmitter, a receiver, and 
battery were connected, worked very well for purposes 
of communication, although the wire was broken by a 
gate and roadway at a point located between the trans- 
mitter and receiver. Another correspondent wrote that 
in experimenting with a carbon transmitter and a re- 
ceiver connected with a fence wire, he discovered that 
no battery was necessary, there being apparently a 
difference of potential between different portions of the 
wire sufficient to operate the receiver. While several 
theories might be advanced in explanation of these 
phenomena, none of them is altogether free from ob- 
jection. The Editor would like to consider short com- 
munications from persons who may have explanations 
to offer or who know of facts analogous to those 
stated.] 



The Chicago Drainage Canal and St. Louts Water 
Supply. 

To the Editor of the Scientific American: 

After reading the editorial in your issue of the 
20th instant, in reference to the "Chicago Drainage 
Canal and the City of St. Louis," it occurs to me that 
your conclusions are not only well founded, but that 
other facts, with which you may not be familiar, still 
further justify the views enunciated by you. 

In addition to your statement of the opinions given 
by various scientific men appointed to test the waters 
of the Illinois and Mississippi rivers (and on which 
investigating board, or commission, St. Louis was of- 
fered representation, but declined to avail herself of 
the opportunity) and the commissioners' idea that the 
bacteria and bacilli do not survive in running water 
more than about half the distance from Chicago to St. 
Louis, I would suggest that there are other reasons 
why St. Louis need have no fear of deleterious results 
from Chicago drainage; and one is that when the 
waters from the Illinois River reach the Mississippi, 
the latter stream, being much larger, confines the 
waters from the Illinois River to the eastern or Illi- 
nois side, and when the Missouri River is reached, 
the force of that stream, meeting the Mississippi about 
eighteen miles above St. Louis, and nearly at a right 
angle, the stream is again thrown to the Illinois side, 
and with such force that within the past thirty-five 
years the waters have washed away the bank until the 
river is now located about one and one-half miles far- 
ther east than at the date named, and it is continuing 
to encroach on the Illinois bank at the same rate. 

That the waters of the Missouri River will be con- 
fined to the western line, in the short distance to the 
St. Louis waterworks — about ten miles below the 
mouth of the Missouri — hardly requires proof, Lut can 
be easily demonstrated when dry weather prevails and 
the Mississippi is clear, as the division-line between 
the waters of the two rivers (the Missouri being al- 
ways yellowish or muddy, while the Mississippi is 
darker) can be distinctly noticed from the Eads bridge 
at St. Louis, demonstrating, conclusively that the 
water obtained for St. Louis is from the Missouri 
River, as the current, or pressure, from that stream 
forces the Mississippi so far to the east that its waters 
cannot be reached from the St. Louis waterworks 
unless they locate their supply pipes more than half- 
way across the stream. C. E. Gillespie. 

Edwardsville, HI,, June 22, 1903. 
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A QUAINT DIVING APPARATUS OF THE EIGHTEENTH 
CENTURY. 

BY C. FIELD. 

The diver in his round goggle-eyed helmet, leaden- 
soled boots, and bloated-looking India-rubber suit, is 
a more or less familiar object at our great seaports, 
especially those which are the headquarters of the 
Royal Navy. The diver is a recognized member of the 
ship's company of every man-of-war of the present 
day, and a very useful person he is, well earning the 
extra pay which is bestowed on him when his services 
below water are required. 

This, by the way, is not a new thing in one sense, 
for in the records of the Spanish Armada there is 
mention of a "diver" being sent from one ship to 
another. But this diver was probably only a man who 
was expert in swimming and diving, and not provided 
with a special diving dress enabling him to stay under 
water for long periods. Still, it would seem that 
there have been attempts to provide such a dress from 
very remote, periods indeed. Old medieval manu- 
scripts now and then give drawings of more or less 
impossible costumes directed to this end, and in many 
of them pipes to convey air from the surface to the 
diver's mouth are clearly represented. Probably, 
though, most of these were never really constructed 
or experimented with, and may rather be received as 
the authors ideals of what in his opinion might be 
invented. It was probably some contrivance of this 
kind that the famous Friar Bacon had in his mind 
when he asserted, as he did in his writings, that he 
could travel on the bottom of the sea with the same 
ease and safety as he could on dry land! A German, 
Francis Kessler, writing in 1617, describes what he 
terms a suit of "diving armor," showing that the 
necessity for protecting at least some portion of the 
body against the pressure of the water was beginning 
to be recognized. Again, there is a very "tail story" 
in Martin's "Philosophia Britannica" about a man 
down Devonshire way who invented some species of 
leathern diving dress which contained half a hogshead 
of air as well as himself. So successful was this in- 
vention, according to the above account, that he could 
walk about at the bottom of the sea, explore any 
wreck, and "deliver out the goods." He is stated to 
have carried on this business for a number of years, 
and amassed a large fortune thereby. But here in our 
illustrations we have what seems to have been a really 
practicable diving apparatus, which may well have 
formed an important step in the evolution of our mod- 
ern and perfected diving dress. It was.invehted toward 
the end of the eighteenth century : by C. H. Klingerts, 
of Breslau in Prussia, and it is related that a "hunts- 
man" of the name of Joachim descended into a deep 
and rapid part of the River Oder clad in this dress on 
June 24, 1797, where he sawed and cut up logs of wood 
and showed how things could be attached to tackles 
below water and then hauled to the surface. 

The armored portion of the dress consisted of a 
peculiarly-shaped helmet and a species of body cuirass. 
The former was' constructed of copper and strength- 
ened by iron bands on the inner surface; the latter 
was made of tin plate , similarly strengthened. 

The flexible part of the dress was made of water- 
proofed leather, and the tubes for the supply of air 
were also leather sewn around coiled brass wire. Bach 
air pipe was fitted with a cylindrical re- 
ceptacle for the moisture arising from the 
condensation of the breath, which are 
shown at the back of the figure in the ac- 
companying sketch. Weights were sus- 
pended at the diver's waist in order to 
preserve his equilibrium when under 
water. 

This constituted the ordinary diving 
dress as invented by Klingerts; but in 
order to make sure of a copious air supply 
when working at exceptional depths, the 
inventor contrived a special apparatus for 
use in combination with his diving dress, 
which is shown in the second drawing. 
This consisted of a reservoir of consider- 
able size, made of stout metal. It was in 
the form of a cylinder with conical ends, 
and had a bracket or platform at one side 
of it on ^hich the diver stood and on 
which also was placed a lantern for the il- 
lumination of his work on the sea floor. 
The whole affair, complete with the divel 
in position, would just float, its weight be- 
ing about equal to the volume of water it 
displaced. It was ballasted in the lower 
part to keep it in a vertical position. 
When the diver wished to descend, he 
hove round on the winch handle beside 
him, which by means of a worm pinion 
revolved the wheel in the center of the machine, which 
in its turn pulled up a piston which moved in a cylin- 
drical opening at the base of the apparatus, and so 
decreased the volume of air in the interior and caused 
the machine to descend. A reversal of this process was 
necessary -when the diver wished to return to the sur- 



face. This peculiarly-shaped reservoir contained air 
enough to keep the diver supplied for the space of two 
hours. When it came above water, a lid or cover at 
the top was removed, the vitiated and exhausted air 
was pumped out by means of bellows and fresh air al- 
lowed to replace it, the cover was fastened down, and 
the machine was once more ready to dive. 

It was an ingenious piece of mechanism, but there 
does not appear to be any record of its use. It' is in- 
teresting to note, by the way, that the principle of 
rising and sinking by enlarging and reducing the bulk 




HOW A CANE WAS MADE OUT OF COPIES OF THE 
SCIENTIFIC AMERICAN. 

of air in the machine wa3 one that had been suggested 
as long ago as the reign of Elizabeth, when an ex-naval 
gunner, William Bourne by name, proposed it for a 
submarine boat that he designed, and it was tried 
not many years back in the Campbell-Ash submarine 
boat, one of the many attempts made toward the end 
of the last century to- solve the problem of submarine 
navigation. 

■ — < ■ > » - 

HOW TO MAKE A PAPER CANE. 

A convict confined in the Utah State prison has sent 
to the Editor a handsome paper cane, which, he states, 
was made from old copies of the Scientific American. 
The tools by which this cane was made are so few and 
the method employed is so simple that a boy with a 
little patience can produce similar canes out of old 
papers. 

The core of the cane is a steel rod of octagonal cross 
section, ^4 of an inch to 5-16 of an inch in diameter, 
and about 3 feet in length. One er 1 of the rod is 
threaded to receive a nut; the other end is provided 



papers are slipped over the rod, very much as bills are 
held on a file, the first piece of paper resting against 
the top of the ferrule, which is about % of an inch in 
diameter at the top. Fig. 5 shows the rod with the 
pieces of paper slipped upon it. When five or six 
inches of paper, equivalent to about 1,500 or 1,800 
pieces, are held by the rod, the nut is used to compress 
them into a solid, uniform mass. Since the rod is 
screw-threaded but 3 or 4 inches from its end, and the 
nut is far removed from the pieces of paper, discarded 
cotton spools are slipped over the rod, as shown in Fig. 
6, in order to enable the nut to compress the paper. As 
the nut is turned, the pressure is transmitted through 
the spools to the paper. The nut can be turned either 
by means of a wrench or by means of a horn handle, 
with which the cane is to be provided after it is fin- 
ished. This handle as shown in Fig. 4, is made of 
solid horn, recessed at one end to receive the rod. The 
opening is squared to fit over the nut. 

The square pieces of paper are rounded off by means 
of a knife and rasp to the desired diameter. The cane 
is next sandpapered and then polished with emery 
cloth. A coat of oil is now applied, which when dry is 
polished with pumice stone. The polish thus attained 
is heightened with a little raw oil; and the cane is 
finished. 

In the Scientific American Supplement No. 353 will 
be found another method of making paper canes, the 
principle of which is substantially the same as that 
employed in making the cane illustrated. 




Cost of Electric Traction In Europe. 

In a discussion on the Valtellina electric railway 
before the Elektrotechnische Verein in Vienna, Mr. 
Ross pointed out that the data furnished enabled one 
to make a trustworthy estimate of the cost of running 
railway lines by electricity generated by steam. The 
Valtellina line is worked on the three-phase system, 
and the energy supplied from' the station, including 
losses of every kind, has amounted to 50 watts per 
gross ton-kilometer. 

The southern railway system of Austria is of a 
very similar character to the Valtellina line, and dur- 
ing the year 1900 the gross tons-kilometers amounted 
to 4,468,932,400, and the number of locomotive kilo- 
meters was 18,576,000. Assuming the electric loco- 
motives to weigh 50 tons each, the gross movement 
on this line if electrically worked would be 5,955,012,- 
400 tons-kilometers, which at 50 watts in the stat'on 
per ton-kilometer would require 269,886,620 kilowatt- 
hours. At the outside a kilowatt-hour, including all 
losses, would be supplied at a steam-driven station for 
1.2 kilogrammes (2.64 pounds) of coal, corresponding 
to a yearly consumption of 324,000 tons. Actually, 
the steam locomotives take 391,960 tons of coal per 
annum, so that with electric driving there would be 
a saving of 20 per cent in the annual fuel consumption. 
As our readers know, the Valtellina line is worked 
on the three-phase system, the current being supplied 
to the motors at 3,000 volts. Both electric locomo- 
tives and electric motor-cars are run over the line, 
the passenger service being worked by the latter. 
These cars have four motors arranged for working in 
cascade. The main motors, working alone, drive the 
car at a speed of about 40 miles per hour; the normal 
speed with the motors in cascade being half this. 
The normal tractive effort at 40 miles per 
hour is 1.22 tons, but the maximum goes 
up to 3.74 tons, and with the motors in 
cascade a maximum tractive effort of 5.4 
tons is obtainable. This cascade coup- 
ling of the motors is used in starting the 
trains, and also in working up a long in- 
cline at Chiavenna, where there are 3.1 
miles of line with a gradient of 1 in 50. 
The locomotives are not arranged for 
working in cascade; they have four 
motors, and are designed to run at a nor- 
mal speed of 18 to 19 miles per hour, 
which is maintained constant up hill and 
down. The tractive effort at this speed 
is 5.2 tons, which at starting runs up to 
:- 9.6 tons. These figures are based on cal- 
culation, but actually it is found that ths 
tractive effort is really much greater. 

Oliver J. D. Hughes. 



KLINGERTS' DIVING DRESS (1797). 



KLINGERTS' DIVING MACHINE FOR USE 
AT GREAT DEPTHS. 



with a ferrule of iron or steel. The iron rod thus con- 
stituted is shown in Fig. 1. 

' The paper to be used is cut into pieces about one 
inch square. By means of a hollow punch each piece 
of paper is pierced with a hole, the diameter of which 
corresponds with the diameter of the steel rod. These 



Among the workshop devices of recent 
origin, is a little attachment which makes 
an excellent pipe-wrench out of an ordi- 
nary monkey wrench. It is a little block 
of. hard steel with toothed sides which is 
designed to be placed against one or the 
other of the jaws of the monkey wrench, 
being held in place by means of a small 
spring. It can be used in any position 
which is required of an ordinary pipe-wrench, side 
work, or in!teramped quarters. If it is desired to pull 
the wrench toward the operator the attachment is 
placed against the upper jaw, but otherwise it is plac- 
ed- against- the lower- jaw. - It is said to take a firm 
hold on the pipe and to be very serviceable. 
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AMEBICAH CASS TO COMPETE IN THE GORDON- 
BENNETT CUP RACE 
Our illustrations give a good idea of the appearance 
of the Winton and Peerless racers that went to Ire- 
land to compete in the Gordon-Bennett Cup Race on 
July 2. 



brakes on the hub of each rear wheel, one an expanding 
ring within the brake drum, and the other a brake 
band on the outside. The two brakes are applied by 
separate levers. 

A single carbureter supplies gas for all the eight 
cylinders; but a separate centrifugal water-circulating 



In "Bullet No. 2," the long, low, high-powered car pump is used for each group of four cylinders. The 




The "Peerless" racing car is built on the general 
lines of the regular "Peerless" machines which we have 
illustrated heretofore. The motor has four upright 
cylinders of 6 inches bore by 6 inches stroke. The 
cylinders are made of steel tubing, and are screwed 
into heads which are cast with a water jacket. The 
water jacket extends nearly half way down on the 
outside of the cylinder. Mechanically-operated inlet 
valves and both jump spark and contact igniters are 
two of the features of this motor. A magneto is used 
to supply current for the contact igniter system. The 
exhaust side of the motor is shown in the photograph, 
and the exhaust pipes from the four cylinders are 
plainly to be seen, as they bend down and join the 
main pipe that runs back to the muffler. Unlike the 
other cars, the "Peerless" racer is fitted with a sliding 
transmission gear of the usual type, giving a direct 
drive on the high speed. The machine has a wheel 
base of 9 feet, 2 inches, and measures 13 feet, 4 inches 
over all. It weighs slightly less than the limit of 
2,200 pounds, and its motor is said to be capable of 
developing 80 horse power. It was driven in the race 
by its constructor, Mr. Louis P. Mooers. 



The Second Ziegler Expedition Sails for the Arctic. 

Commanded by Anthony Piala, the Ziegler North 
Pole expedition started on the steamer "America" 
from Trondhjem on June 23. Fiala hopes to find a 
good harbor in Franz Josef Land, where the expedi- 
tion intends to pass the winter. 



ALEXANDER WINTON ON HIS EIGHT-CYLINDER RACER. WEIGHT 2,150 POUNDS. 



in which Mr. Winton is seen seated, were placed Am- 
erica's chief hopes of lifting the cup for this country. 
The machine is the outcome of all Mr. Winton's racing 
experience, and is without doubt a very smooth-run- 
ning, speedy car. Planned on the general lines of the 
first "Bullet," which made a name for itself breaking 
records and which we illustrated in our issue of Jan- 
uary 17, the chief feature of the new machine that 
strikes one, upon examining it, is the great abundance 
of power beneath its flat, sloping body. Mr. Winton 
has followed up the experiments of Charron, Giradot, 
anr> Voigt with an eight-cylinder motor quite closely, 
it would seem, for he has" equipped his new racer 
with a similar engine having eight 5 x 6-inch cylinders. 
The eight cylinders are arranged in two groups of 
four each. They are horizontal, set transversely of 
the body, with their heads on the opposite side of the 
car to that shown, the crank shaft being on the side 
shown in the picture. A cone clutch in the flywheel 
connects the crank shaft directly to the differential 
on the back axle through a longitudinal driving shaft. 
A speed reduction of 1%, to 1 is used, and at 700 R. P. 
M. of the motor, the car will travel at the rate of 64 
miles an hour. As the motor is said to be capable 
of turning up 1,000 R. P. M., the car has a maxi- 
mum speed of over 90 miles an hour, while it can also 
be slowed down to 9 miles an hour by throttling the 
motor. Its weight complete, with tanks empty, is 
2,150 pounds. The capacity of the gasoline tank is 
22 gallons, and that of the water tank, 12%. It has 
a wheel base of 9% feet, and a gage of 4 feet, 8 inches. 
It is fitted with no slow speed or reverse, but simply 
with the clutch and direct drive to the rear axle. 
Wheel steering is employed, the hand wheel shaft be- 
ing connected to a short shaft carrying a bell crank 
by means of a worm gear and sector. A tubular rod 
runs from the universal joint on the bell crank to the 
steering arm beside the . front wheel. There are two 



pumps make half as many R. P. M. as the motor, and 
keep up a good circulation through the radiating coils 
in front. 

The smaller Winton racer is built on the same gen- 
eral lines as the one just described. It has half the 
power of its big brother — four cylinders instead of 



Santos-Dumont's Latest Airship Trip. 

On June 23 Santos-Dumont made a most remarka- 
ble trip in his new airship No. 9, the smallest of the 
series which he has so far built. Starting at 4:30 from 
Longchamps, he proceeded in riie direction of the 
Place de l'Btoile. He executed a number of skillful 
maneuvers and encircled the Arc de Triomphe. Then, 
turning down the Champs Elysees he alighted at his 
house, where he breakfasted. Bystanders and me- 
chanics held down the airship in the meantime. After 
breakfasting the aeronaut entered his airship and re- 




PERCY OWEN ON HIS FOUR-CYLINDER WINTON CAR. WEIGHT 1,450 POUNDS. 



eight — and weighs over two-thirds as much (1,450 
pounds with tanks empty). The performance of these 
two machines should demonstrate, therefore, whether 
twice the power will more than compensate for less 
than one-third extra weight. The smaller machine 
was driven by Mr. Percy Owen. 



turned to Longchamps. The entire trip seems to have 
been accomplished with as much ease as if the Bra- 
zilian had ridden in his carriage. 



< i t i» 




A New Track for the Berlin-Zossen Road. 

It will be remembered that the first tests on the 
Berlin-Zossen road with high-speed electric locomo- 
tives and cars had to be abandoned because it was 
found that the track was too light for speeds above 
99.4 miles an hour. The amount of $72,000 has now 
been appropriated by the Reichstag for a new track. 
In place of the present 67-pound rails, 82-pound rails 
will be used, laid on new fir ties, with hardwood plates 
18 to the rail, ballasted with fine broken basalt. 



News was received in San Francisco by. wire from 
Midway Island on June 23 for the first time. A cable- 
gram stated that the steamer "Anglia" had left the 
island for Honolulu, presumably with the last section 
of the Pacific cable which is intended to connect San 
Francisco with Manila. The news was sent to Manila 
over a section just laid, and then by one of the old 
cable routes. Unless unforeseen accidents occur, the 
line will shortly be in operation directly from San 
Francisco to the Philippines. 



LOUIS P. MOOERS ON HIS 80 HORSE POWER "PEERLESS" RACER. WEIGHT 2,200 POUNDS. 



Marconi wireless telegraphic apparatus has been in- 
stalled on the steamship "Deutschland." Four other 
ships of the Hamburg-American Line are also to be 
equipped with the apparatus. 
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THE GREAT GOOSE CREEK DAH FOB THE DENVER 
WATER SUPPLY. 

The water famine which threatened the city of Den- 
ver in the summer of 1902 served incidentally to con- 
firm the wisdom which had prompted the construction 
of a great storage reservoir which is now approaching 
completion in the Platte canon at a point where the 
South Platte River and Lost Pork Creek converge. 
Measured on an air line from Denver, the distance to 
the new dam is about 50 miles; but measured by the 
traveled route which lies up the Platte canon by way 



water, which is about the same amount as will be im- 
pounded by the new Croton dam of the New York 
water supply. The natural configuration and geologi- 
cal character of the site of the dam are ideal for a 
structure of this nature, for at the bed of the river 
the solid gray granite walls of the cafion approach 
within 12 feet of each other, and they rise at an aver- 
age angle of 45 degrees on both sides to a height of 
several hundreds of feet. In constructing a dam at 
this spot it was only necessary to raise it to a height 
of 66 feet to cause the water to back up for a distance 



stream side from 178 feet to a width of 18 feet at the 
crest of the dam. The enormous pressure of the water 
due to its great head will be resisted both by the mass 
of the masonry and by its arched form, the upstream 
face of the dam being built with a curve of 400 feet ra- 
dius. The curved dam system of construction is fre- 
quently used in western works of this character, where 
the narrowness of the canon admits of an arcn of mod- 
erate span being thrown across it, and where the splen- 
did character of the rock on the hillsides affords a per- 
fectly secure abutment, amply able to take the heavy 








Dam From Downstream Side, Built to 130-foot Level. 



Top of Dam During: Construction, Shtwing Arched Form. 




View of Dam From the Upstream Side. 
THE GREAT GOOSE CREEK DAK FOR THE DENVER WATER SUPPLY. 



of the Colorado and Southern Railroad to Buffalo Sta- 
tion, and from there by a stage ride of 20 miles, the 
distance to the dam is about 61 miles. From the dam 
the water will be carried down the South Platte to the 
mouth of the Platte canon, where it will be filtered and 
then piped to the local storage reservoirs surrounding 
the city of Denver. There are several features which 
cause this dam to rank as one of the most notable in 
the world, chief among which is its great height from 
toe to crest of 231 feet; moreover, when it is completely 
filled it will impound about 30,000,000,000 gallons of 



of 3% miles and provide a lake varying in width from 
half a mile to a mile; and by carrying it to its full 
height of 231 feet, the water- will be backed up to a 
distance of about 7 miles, and will provide a supply of 
water sufficient to last the city of Denver for three 
years, even if the reservoir should not be replenished 
by rainfall or by. melting snow. 

The upstream side of the dam will be approximately 
perpendicular. At its greatest depth, measured 
through the bottom of the foundation, the masonry is 
178 feet in thickness, and it will taper on the down- 



thrust which is set up when the dam is filled to its. 
full height. In a structure of this character the 
stresses are somewhat complicated and not absolutely 
determinate. The bulk of the stress takes the form of 
ai thrust against the abutments, the inertia of the mass 
against overturning on the toe acting as a reserve of 
stability, which would come into play should there be 
any give of the lateral abutments. Theoretically, with 
absolute 1 ,:/ unyielding abutments, this great arch would 
require no such thickness as 178 feet at the base; but 
the provision of such a mass of masonry indicates 
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conservative judgment and a commendable determina- 
tion on the part of the engineers to insert in the struc- 
ture every element of strength that can be given to it. 
The facing stones on both the upstream and down- 
stream sides of the dam weigh from 6 to 8 tons each, 
and are quarried just to the south of the dam. The 
downstream face is built in steps of cut stone, as 
shown in our illustrations, while the body of the dam 
is filled in with granite blocks varying in weight up 
to a maximum of about 8 tons, the whole mass of 
masonry being laid in the best cement. The length of 
the dam from one side of the canon to the other meas- 
ured along the curved face is about 12 feet at the base 
and 675 feet at the crest. At elevations of 10, 60, and 
110 feet above the riverbed, tunnels have been cut into 
the granite mountain, a little to the south of the dam, 
which pass entirely around the structure, the two 
upper tunnels converging to meet the lower one and 
emerging in the canon on the lower side of the dam. 
These tunnels, which are controlled by 42-inch hydrau- 
lic valves, will enable the water to be drawn off from 
either of the three levels as may be desired. They 
will also be used as auxiliaries to the spillway in times 
of heavy flood. The spillway, which lies a few hun- 
dred yards to the south of the dam, is formed by 
making use of a natural depression in the rock, which 
has been blasted down for a length of 250 feet to the 



PULLMAN CABS IN A RAILROAD WRECK. 

The remarkable strength of the Pullman car, when it 
is subjected to the twisting and crushing effects of a 
derailment or a collision, is so well known as to need 
no further demonstration after its many decades of 
hard and useful service; but the truly remarkable 
manner in which the three cars shown in the accom- 
panying wreck went through the ordeal of being rolled 
down a 35-foot embankment calls surely for special 
mention — particularly when it is borne in mind that of 
the occupants of these cars, not one was killed, and only 
one or two were seriously injured. 

The wreck occurred at Punta Gorda, not far from 
Santa Barbara, Cal., on the line of the Southern Pacific 
Railway. At the place where the derailment occurred, 
the track, which is level and on a three-degree curve, 
runs around the base of the cliffs on an embankment 
which is 35 .feet above the sandy beach of the Pacific 
Ocean. The train, which was made up of seven cars, 
was running at a speed of about 35 miles an hour, when 
the driving wheels of the engine left the rails, and the 
rear cars after running along for some 130 feet, were 
wrecked" in the manner shown in our illustrations. 
Strange to say, the pony truck of the engine, the tender, 
and the three leading cars of the train, kept the rails; 
the four rear cars, however, consisting of a chair car, 
a dining car, and a parlor car, followed by a chair car, 



passengers with nothing worse than some bad cuts and 
bruises. The cars were brought back to the track by 
building several hundred yards of temporary track 
from the beach to the level of the main line. 

The great strength of Pullman cars, as here demon- 
strated, is due to the excellence of the material of 
which they are built and the thoroughly scientific man- 
ner in which this material is. disposed. To all intents 
and purposes a Pullman car is a trussed bridge, the 
two trucks being the piers or abutments on which it 
rests. Below the window sills within the outside sheath- 
ing is a stout steel and timber truss which extends for 
the full length of the car. The floor is also admirably 
adapted to withstand the shock of a collision, being 
framed of heavy longitudinal sills with steel plating 
sandwiched in between them. The latest cars have also 
steel framing at the corner posts and in the sides and 
roof. .We are indebted for our illustrations and par- 
ticulars to Mr. B. W. Hadley, of Santa Barbara. 



< in » 



The Death of Dr. Common, 

The death has occurred in England of Dr. Common, 
the inventor of telescopic gunsights and the construc- 
tor of large telescopes. His telescopic sight is now 
being fitted to all guns in both the British military 
and naval services, and was utilized with conspicuous 




View, of the Wreck Taken From the Beach, 

m 



The Wreck Seen From the Railroad Track. 




Interior of Chair Car After the Wreck. 



The Parlor Car, Bottom Side Up. 



PULLMAN CARS IN A RAILROAD WRECK. 



desired level. It is estimated that with five feet of 
water passing over this spillway, and with one 42-inch 
valve opened under a head of 100 feet, it will be possi- 
ble to get rid of surplus water at the rate of 17,000 
cubic feet per second. 

« in » 

Word from the Mount McKinley Expedition. 

Word has been received from Dr. Cook's expedition 
that the ascent of Mount McKinley is about to be 
begun. 

The men have fifteen pack horses with them and 
1,250 .pounds of supplies, which are calculated to last 
them all summer. 

The party will study the region traversed and will 
try to measure the exact height of Mount McKinley. 
They have other commissions, one from the Arctic 
Club of this city to discover whether the mountain is 
of volcanic origin. 



The plans for the tunnel by which trains will enter 
the Union Station to be built in Washington provide 
for a branch tunnel to connect the main subway with 
the basement of the proposed office building for the 
use of members of the House of Representatives. 



jumped the track. The chair car and the dining car 
rolled down the embankment and finally landed, right 
side up, on the beach, but minus their trucks. The par- 
lor car turaed almost completely over, and came to rest 
in the position shown in our engraving, lying upon its 
side on the slope of the embankment. The last car of 
the train came to, rest diagonally across the track, the 
forward. end obstructing the traffic, and the after efi'd 
being slewed around until it overhung the embank- 
ment. The accompanying illustrations speak for them- 
selves and require no detailed explanation; but atten- 
tion is drawn to the fact that although the cars were 
moving at the rate of between 30 and 40 miles an hour, 
and that in rolling over down the bank, the roofs had 
to endure the tremendous wrench and impact of the 
50-ton mass of the car, they proved equal to the task. 
The interior and exterior views of the chair car show 
that the roof, as a whole, remained intact, being crushed 
in only at one point, and there probably by some pro- 
jecting bowlder. The injuries to the passengers were 
such as would naturally *esult from their being pitched 
from floor to ceiling, and from ceiling to floor, as the 
cars rolled over; and to the wonderful strength of the 
framing and roof is to be attributed the escape of the 



success in the South African war. In this sighting 
apparatus a small telescope is fitted to the barrel of 
the rifle or gun, and the marksman brings the object 
at which he is aiming, exactly behind a tiny point 
made by the bisecting of two capilliform straight lines, 
crossing at right angles upon the lens. When this po- 
sition is obtained perfect marksmanship is assured. 
Dr. Common's greatest work, however, has been the 
manufacture of huge telescopes; and prior to the con- 
struction of the Lick and Paris reflecting telescopes, 
he had built the largest instrument of this character 
in the world. He devoted a great amount of his time 
to the discovery and perfection of a method for grind- 
ing reflecting glasses from three to five feet in diameter, 
and succeeded in making a five-foot reflector, with 
which he secured a photograph of the nebula of Orion. 
For this work he was awarded the gold medal of the 
British Astronomical Society. 



Pelican Island in Indian River, of the coast of Flor- 
ida, has been acquired by the Department of Agricul- 
ture as a government reservation. The step was taken 
to prevent the entire extinction of Hw brown pelicans 
which breed there. 
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SELLING PATENTS FOR GASH MADE EAST. 

A new and very ingenious method of entrapping the 
unwary inventor has recently been inaugurated, and 
under a guise so complete and alluring as to be worthy 
of more than passing mention. It is not every inven- 
tor who immediately upon the issuance of his United 
States patent receives from what appears to be a reli- 
able corporation with an imnftnse capital, a cash offer 
of hundreds or perhaps thousands of dollars for his 
patent. If you are an inventor, dear reader, and have 
recently obtained a patent, you may be the fortunate 
one — but beware! 

The scheme of procedure is so tortuous, and the 
methods employed so well formulated, that the sus- 
picions of the most wary are likely to be put to sleep. 
Picture to yourself a manufacturing company duly 
incorporated with a capital of $2,000,000, and with a 
formidable board of directors. The company has been 
formed, so it states in its prospectus, with the purpose 
of purchasing, manufacturing, or controlling patented 
devices of approved commercial value. Surely this is 
a laudable and praiseworthy enterprise. 

When the victim, among the many inventors whose 
names appear weekly in the Patent Office Gazette, has 
been selected, he receives a letter from one of the offi- 
cers of the company, saying that the victim's patent 
has been placed before the executive board of the man- 
ufacturing company, and in view of the merits of the 
invention that the company has decided to make an 
offer for the patent; that it will pay so many thousands 
of dollars in cash and a like amourit in seven per cent 
cumulative preferred stock of the company. Prelim- 
inary to the closing of the contract, however, there 
will be found the following carefully-worded require- 
ment, which is a condition precedent to the conclusion 
of the purchase. It>-is to the effect that few of the 
patents that the company has "purchased" (?), or 
has now under consideration, have been worked suf- 
ficiently to have been tested in the courts as to valid- 
ity or infringement, and that, therefore, any patent 
purchased by the company must undergo a thorough 
examination by the company's expert before such 
sale can be consummated. The statement then follows 
that such examination has been made by the patent 
counsel of the company, who has gone over the speci- 
fications very carefully and pronounced them O. K. 
This certainly is most satisfactory to the patentee, 
and he almost feels the hard crisp gold in the hollow 
of his hand, but this is not all. It is a rule . of the 
company that before such sale can be consummated, 
an expert opinion shall also be "rendered from the 
classification at Washington," whatever that may 
mean, "by the patent attorney and mechanical expert 
of this company." The letter also states that all the 
patents so far considered by the company have been 
passed upon favorably by the company's counsel, arid 
the deals closed. It also states that the company will 
not consider any counter proposition and any change 
from the above conditions, from which it may be in- 
ferred that they would not listen for a moment to the 
inventor, even though he would part with his patent 
for one-half the price offered. In order to clinch the 
argument and close the contract, it is remarked inci- 
dentally that during the past ten days the stock of 
the company has risen from $50 to $100 pe'r share. 

The bait is a very attractive one, and is thoroughly 
sugar-coated. Swallowing is made easy. The inven- 
tor, who is often not a man of affairs, takes home with 
him the letter he has received, and with pride lays 
it before his. wife, who, perhaps, has not always been 
in entire sympathy with his taste and talents for in- 
vention. Here he has received a bona fide cash offer 
from a rich corporation, and at the same time becomes 
a stockholder in the enterprise, which pays "at least 
seven per cent cumulative dividends on the preferred 
stock, and will undoubtedly pay twice that on its 
cominon stock." He writes to the counsel of the com- 
pany, but is somewhat staggered when he is informed 
what the fee will be for conducting the examination 
"in the classification at Washington." He is called 
upon to go deep down into his pocket, but why should 
hje hesitate? — the prize is such a rich one. Beware! 
my friend. Beware! The fee asked, perhaps, is not 
exorbitant for the service which is supposed to be ren- 
dered, but is it made in good' faith? Does the com- 
pany really desire to become the owner of your pat- 
ent? Is it sincere in its professions, or is it striving 
to wheedle you out of a "lawyer's" fee and then turn 
you down? If it is sincere, why does it offer you an 
enormous price for a patent which you would gladly 
sell for one-half or one-tenth the price? The propo- 
sition is unbusinesslike, and bears an unsavory odor. 
You are asked to become a stockholder in a company 
Which makes a claim to paying handsome dividends 



on its stock, but would you care to embark on an en- 
terprise conducted on such loose business principles, 
even assuming the intents of the promoters to be 
honest? 

Upon what is the company now paying its divi- 
dends? The prospectus states that "the company pro- 
poses to erect a plant of sufficient magnitude to manu- 
facture the several lines which can be economically 
prcdjced." Beautiful words! Delightful vagueness! 
There are two features of the enterprise concerning 
which there is positively no vagueness. If you join 
the enterprise and sell your patent, you must pay the 
counsel of the company his good round fee. If you are 
not fortunate enough to be blessed with an inventive 
faculty, and do not have at the moment a patent to 
sell, be of good cheer, nevertheless, you will be al- 
lowed an opportunity of purchasing some of the stock 
of the company in the open market, and you had bet- 
ter get in quickly, for it has gone up one hundred per 
cent in ten days. "O temporal O mores!" 



Brief Notes Concerning Patents. 

The wear and tear on the telegraph operator's nerves 
are said to be particularly severe on account of the 
great number of signals which he must send in the 
course of a few hours' work and also because of the 
great rapidity with which he must work. As is well 
known, the various signals are made by a combination 
of the dot and dash, the letter "p," for instance, re- 
quiring five dots and the letter "b" a dash and three 
dots. With the telegraph key now in use, in sending 
the five dots indicating a "p" the operator must de- 
press and release his key five times and thus it is 
estimated that in the course of sending messages in 
the ordinary pursuit of his work, the operator is com- 
pelled to make one hundred and eighty thousand de- 
pressions and the same number of relaxations in the 
course of eight hours' work, during which time he 
would send about 15,000 words. It will readily be 
seen that the work is exceedingly trying on the nerves. 
Much of this labor has been avoided by the use of a 
new invention, recently patented by Horace G. Martin. 
It is about the size of the Morse relay and is known 
as the "autoplex." It has one lever which works from 
the side, there being a contact point at each side. As 
long as the lever is- held at one side, the automatic 
mechanism is set in motion and the dots are sent out 
one after the other. Upon shifting the lever to the 
other side, the dash mechanism is set in motion and 
the dashes will be repeated indefinitely if desired. 
With this device a word which requires thirty-two 
movements is sent with twelve and it is estimated that 
the operator's work is reduced by two-thirds; 

A new device by which water can be applied to the 
roots of plants constantly and without danger of flood- 
ing the earth in which the plant is growing, has been 
designed by a German inventor and recently introduced 
into this country. It consists of a glass bulb resemb- 
ling in shape an incandescent electric lamp but some- 
what larger; This has a long neck- at the narrow end 
and • the extremity of this is supplied with a vent 
through which the bulb is filled. When the bulb is 
inverted the water is held in place by suction, but the 
pointed end being thrust into the ground, the water is 
drawn therefrom slowly but in sufficient quantities to 
supply the plant. 

A great deal of overhead cable is now used in the 
transportation of materials about quarries, mines, and 
similar plants, and heretofore the method pursued of 
painting these metal cords with the preservative neces- 
sary to prevent the action of the moisture of the air 
has been an exceedingly tedious and dangerous task. 
A means of doing this work mechanically has been 
recently devised. The apparatus consists of a cylindri- 
cal tank with a slot through its entire length. When 
the tank is placed in position, it fits above and around 
the cable with the latter in the slot. The tank is then 
filled with the preservative and it is applied to the 
cable by means of a lining of packing which comes in 
contact with the wire cable as the apparatus is passed 
along the wire. There are grooved wheels at either 
end which support the weight of the tank and maintain 
it in its proper place on the wire and a pendant weight 
keeps it in an upright position. 

As the result of offering a prize for the best device 
for the purpose, a type of apparatus has been adopted 
in the German army for the purification of water. The 
prize was won by a Berlin firm which now has the con- 
tract of building a number of outfits, and it is pro- 
posed to supply one of them to each army corps. 
With the aid of these it is hoped to be able to furnish 
the men with a good supply of wholesome water, al- 
though it may be necessary to draw the same from 
sources which may be more or less contaminated. The 
apparatus is in the shape of a portable engine and in 
operation it has a capacity of fifteen gallons an hour. 
In order to put it to the severest test that could be 
devised, the apparatus was tried on water which had 
been mixed to a high degree with typhoid and cholera 
germs, and in the water delivered there was no trace 
of the diseases. 



During his fourth term in the penitentiary at Tren- 
ton, N. J., Charles Filer invented a machine for sewing 
the bottoms of trousers, which has heretofore been done 
by hand. This device, it is claimed, will do the work 
of twenty men and do it better. The attention of some 
capitalists in Trenton and other parts of New Jersey 
was called to the machine, and before Filer's release 
patents were secured in this and foreign countries for 
him. When the gates were opened tp set him at lib- 
erty, he found himself a member of a powerful com- 
pany with himself as the superintendent. Incidentally 
a young woman who had become interested in him has 
agreed to marry him and he has decided to live a new 
life. 

In order to demonstrate beyond all doubt that the 
fender invented by him would do all that he claimed 
for it, Benjamin Lev, of Cleveland, Ohio, threw him- 
self in front of a car equipped with one of the fenders 
while it was moving down a very decided grade at the 
rate of twelve miles an hour. The inventor had taken 
no precautions in the way of protecting his body with 
extra clothing or by giving notice to the motorman of 
what he was about to do, but he had several persons 
present to witness the unusual test. He had claimed 
that the apparatus would strike any one in the way 
of the car and pick him up without doing him the 
least injury and his experience vindicated his promise. 
The car was stopped as soon as possible and he was 
taken from the basket of the fender and found to 
have sustained no injury whatever. He had not a 
scratch as the result of the demonstration. The 
fender consists of a lattice-work of band iron and 
pivoted at an angle of about forty-five degrees in front 
of the car. At the lower end of the fender is a hollow 
rubber cylinder which strikes about the ankles of a 
person in the way of a car, and the force of the fall is 
taken up by the body falling on the inclined surface 
of the fender which immediately tips back with the 
weight thrown upon it and holds the person as if in a 
basket. A flexible screen also prevents the person 
struck from being injured by coming in contact with 
the front part of the car. 

The third-rail system has been robbed of much of its 
danger by an ■ innovation in construction which has 
been worked out by Louis B. Walkins, of Springfield, 
Mass. This consists of the third rail as it is ordi- 
narily used, except that it is inverted and supend- 
ed from brackets in such a way that there is no 
opposition offeredHo the passage of a sliding shoe pro- 
jecting from the car truck and in contact with the 
lower part of the rail. The third rail . is fastened 
to the brackets by means of a lock-joint insulated 
wedge, and the whole is covered in such a way that 
it is impossible for man or beast to come in contact 
with the charged rail without getting down on the 
ground and reaching up and under the covering. Be- 
sides the element of safety offered, another feature is 
that the rail is kept free from the accumulations of 
snow and ice which are a serious annoyance where 
the rail is exposed, as is the usual practice. The 
cost of an installation of this kind is said to be but 
little more than the present system now in use in 
New York. 

In street railway practice, much trouble and delay are 
occasioned by the accumulations which gather in the 
grooves of switches, thus interfering with their opera- 
tion. A recent improvement in this line is a self- 
cleaning switch. The point instead of traveling back 
and forth on a solid bed, rests on pieces of rail with 
a large chamber underneath which has a connection 
with the sewer, and by this means all dirt falls through 
at once and is carried away. . This switch is the in- 
vention of P. J. Ramion, of Syracuse, N. Y., and has 
a number of other incidental features which may be 
availed of or discarded at the desire of the company. 
For instance, it is supplied with accommodations for 
a small heater by which the metal is kept at a tempera- 
ture which will melt the snow as it falls, thus pre- 
venting another source of delay in winter weather. 
Another feature of the device is that it can be worked 
from the platform of the car by an ingenious arrange- 
ment. The essential feature however is the means of 
carrying off the dirt which usually collects in the 
groove and prevents the operation of the point. 

As a means of facilitating the movement of its 
trains, particularly in its yards, the Chicago, Mil- 
waukee & St. Paul Railway has installed a rather 
elaborate telephone plant, connecting the terminal 
headquarters with the flagmen's houses along the 
tracks. This will prevent congestion of the tracks in 
the yards and also do away with delays of city traffic 
at street crossings. In the future, all freight trains 
will be stopped in the suburbs or outside of the city 
until the main yard can be communicated with and 
it can be learned that there is a track in readiness for 
the train. The cause of blocked crossings has been 
caused mostly by allowing trains to enter the yard 
before there is room for them, and they are necessarily 
held up on some street crossing. 



© 1903 SCIENTIFIC AMERICAN, INC 



14 



Scientific American 



July 4, 1903. 



VAPORIZER FOR INTERNAL COMBUSTION ENGINES. 

By an improved construction and arrangement of 
parts Mr. O. B. Perkins, of Gloucester, Mass., has pro- 
vided a vaporizer in which the ratio of the air and 
fuel in the explosive mixture will remain the same, 
notwithstanding that the volume of the mixture may 
be varied considerably according to the adjustment of 
the vaporizer. The construction of the vaporizer can 
best be understood by reference to the accompanying 
illustration. A valve B works on a seat in the shell A, 
and is adapted to be engaged at every suction stroke 
of the engine to admit gasoline and air. The stem G 
of the valve slides freely in the hollow shank D of the 

adjusting 
screw E. This 
screw is thread- 
ed through the 
head G of the 
vaporizer, and 
is provided with 
a lock nut F to 
hold it firmly at 
any adjust- 
ment. At the 
top of the shank 
D is a plate H, 
and pressing 
against this and 
the valve is a 
spring E, while 
within this 
spring is a 
shorter one J, 
which does not 
normally e n - 
gage the plate. 
The gasoline 
supply pipe is 
shown at M, the 
inlet port L be- 
i n g normally 
closed by the valve B. In the operation of the vapor- 
izer, after the gasoline supply is adjusted, to run the 
engine full speed the screw E should be moved up- 
ward, placing the spring E under minimum tension, 
and thus the valve B will be lifted at every inception 
of the suction stroke, and the gasoline and air will 
be drawn into the cylinder throughout the whole of 
the stroke, thus attaining the maximum charge. This 
may be slightly decreased by increasing the tension of 
the spring E without, however, bringing the spring J 
into action; but to merely slow down or throttle the 
engine, the screw E and plate H should be moved down 
until the spring J is placed under tension. This in- 
creased pressure on the valve will prevent it from 
lifting until a material part of the suction stroke is 
traversed, and the result is that the cylinder will be 
charged only during part of the suction stroke. The 
quality of the combustible mixture is, however, un- 
changed. 




VAPORIZER FOR INTERNAL COMBUS- 
TION ENGINES. 



A SIMPLE CHIMNEY FLUE CLEANER. 
A patent recently granted to Mr. J. A. Stine, of 
Manistee, Mich., covers the invention of a chimney 
flue cleaner of novel and very effective design. The 
cleaner is installed as a permanent fixture in the 
chimney and is ready for use at any time. The device 
is illustrated in the accompanying engraving, the small 
view at the left showing the top of the chimney. As 
will be observed, the chimney cleaner comprises a 
chain or wire rope hung from an arm at the top of 
the chimney and secured to a shaker at the bottom 
of the flue. At frequent intervals throughout its 
length, the chain is provided with disks of cast or mal- 
leable iron, which are adapted to scrape the soot off 
the chimney walls. The arm at the top of the flue is 
mounted in bearings projecting from a metal band 




which surrounds the top of the chimney and thus af- 
fords a firm support, at the same time preventing the 
bricks from working loose under action of the weather, 
or the operation of the cleaning device. The chain 
supporting arm is normally held in the position illus- 
trated by coil springs on the journals. 

The cleaner can be very easily operated. The shaker 
rod at the bottom of the flue is turned, drawing down 
the chain and scrapers against one or the other side 
of the flue depending upon the direction of turning 
the shaker rod. When the chain is drawn down the 
arm above swings to the position shown in dotted line 
carrying the cleaner chain from one side to the other 
of the chimney, the lower end of the chain can be 
similarly moved by operating the shaker rod in and 
out of the flue. In this way every part of the chimney 
can be reached by the scraper disks. The disks are 
quite small, being less than an inch in diameter, so 
as to easily clean out the corners of the chimney. If 
objection is made to the appearance of the arm on the 
chimney top, this may be easily drawn down out of 
sight by turning the shaker rod and fastening it in 
this position. 



ENGINE FOR MOTOR BICYCLES. 

Mr. Maurice Pivert, of 1714 Saratoga Street, New 
Orleans, La., has recently invented an engine so ar- 
ranged that it can be conveniently mounted on the 
frame of a motor bicycle. The engine itself is par- 
ticularly adapted for rough use, having a very durable 
construction and being 
completely dust-proof and 
not liable to leak or get 
out of order easily. As 
shown in our illustration, 
the casing A is made of 
a single casting, the open 
end being closed by a 
cover B bolted thereto^ 
The joint is made dust- 
proof by a gasket com- 
pressed between the adja- 
cent edges of the casing 





METHOD OF ATTACH- 
ING THE MOTOR. 
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ENGINE FOR MOTOR 
CYCLES. 



and cover. The upper portion of the casing forms a 
cylinder in which the piston G reciprocates. This is 
connected by a pitman D with a wristpin extending 
between the flywheels E. At the upper end of the 
cylinder there is a side chamber for the admission and 
exhaust valves, E and F. The spark plug projects into 
this chamber between the valves, but is not shown 
in our illustration. The spark plug is protected from 
the splashing of oil or dirt, due to the action of the 
piston, by a shoulder E which projects outward over 
the piston at the top; the sparking plug is thus kept 
clean, and properly functions at all times. A com- 
pression cock H is screwed into the cylinder at the 
top. Near the top of the casing an eyebolt is secured, 
and this, together with a similar eyebolt formed on 
the side of the casing at the bottom, affords means 
for mounting the engine securely to a bicycle frame, 
as shown in the outline illustration. The engine may 
also be secured in other convenient positions, as will 
be readily apparent to our readers. 



A SIMPLE CHIMNEY FLUE CLEANER. 



British Inventiveness. 

The annual report of the Comptroller-General of 
Patents states that the number of applications for pat- 
ents in 1902 was 28,976, compared with 26,777 in 1901, 
while 8,510 complete specifications were filed after 
provisional specifications, compared with 7,622 in the 
previous year. In all, 37,846 specifications were re- 
ceived against 34,410 in 1901, and 13,764 were sealed, 
an increase on the year of 102. The number of ap- 
plications by women was 609, of which about two hun- 
dred were connected with articles of dress and 127 re- 
lated to cooking and domestic economy. Of the ap- 
plications received 17,627 came from England and 
Wales, 3,549 from the United States, 2,866 from Ger- 
many, 1,459 from Scotland, 1,001 from France, 376 
from Ireland, and 176 from Canada. A large increase 
is noticeable in patents for motor-cars, the improve- 
ments claimed being chiefly in connection with the 



driving and other gear and the arrangements of the 
cars themselves. Much attention was directed, as in 
the previous year, to wireless telegraphy, and other 
favorite subjects of invention were golf balls and 
clubs and reversible outside seats for tramcars. The 
fire in the city of London on June 9, 1902, on the 
premises of the General Electric Company, Ltd., 
whereby ten lives were lost owing to the insufficient 
length of the escapes, led to a large increase in the 
applications for fire-escape patents, but this only lasted 
for a short time. So far as can be judged by the 
titles of applications, the coronation, with its accomp- 
anying events, did not appreciably affect the course of 
invention. 

The number of designs applied for during the year 
was 17,825, against 16,933 in 1901, and of this number 
17,106 were registered, against 16,217 in the previous 
year. The figures relating to trademarks also showed 
an increase, being 8,899 applications and 3,404 regis- 
trations, against 8,775 and 3,246 respectively in 1901. 



ODDITIES IN INVENTIONS. 

Attachment for Car Steps. — The lowest step of a 
railway car, while properly placed for depots having 




ATTACHMENT FOR CAR STEPS. 

raised platforms, is entirely too high for the platforms 
of most stations. On this account the trainmen of the 
more important trains are obliged to carry a cricket 
or portable step, to assist the passenger in mounting or 
dismounting from the first step of the car. An in- 
ventor has recently improved upon this primitive sys- 
tem by providing a car step which may be lowered for 
use or folded out of the way according to requirements. 
The step is shown in Fig. 1 in its retracted position, 
which is maintained while the train is in motion. 
When the train reaches the station, the trainman 
throws a lever outwardly, which operates through a 
simple mechanism, such as that illustrated, to thrust 
the step forward into position for passengers in mount- 
ing to reach the fixed steps without undue effort. 

Nestable Pail. — A resident of Buffalo, N. Y., has in- 
vented a pail which can be increased in capacity at will 
by simply adding to it any desired number of pail sec- 




NESTABLE FAIL. 

tions. Each pail section is virtually a complete pail in 
itself. The upper end of each section is formed to 
overlap the bottom of the section above. Near the bot- 
tom of each section, and placed diametrically opposite 
each other, are two spring buttons, which are adapted 
to snap into corresponding openings in the overlapping 
portion of the pail section below. The pails may be 
easily detached by pressing these buttons inward. A 
cover is provided for the uppermost pail sections, to 
which a handle is attached. Fastening devices are 
secured on the pail, which may be snapped over the 
projecting ends of the handle, which may then be used 
to lift the assembled pail. 
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EECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

CANE-HARVESTER.— G. D. Luce, New Or- 
leans, La. The inventor of this mechanism for 
harvesting sugar-cane has for his ohject the 
provision of a machine by means of which the 
cane may be rapidly cut close to the ground, 
topped, and stripped. The machine also em- 
bodies means for discharging the stalks into a 
cart or wagon drawn alongside of the harvester. 

CANE-FORK. — L. B. Lotz, Plaquemine, La. 
In the operation of this device for handling 
canes, such as sugar-canes, a tripping-line is 
drawn upon to lift a bail out of engagement 
with a carrying-hook, releasing the hook, which 
swings by the weight of the fork and its con- 
tents, and releasing the fork, which drops by 
gravity and discharges the cane. It is then 
only necessary to lower the fork to the supply 
of cane, engage it, and readjust the parts to a 
locked position and then proceed as before. 

HAY OR COTTON PRESS.— R. Hamilton, 
Commerce, Texas. Broadly stated, this inven- 
tion consists in a press mounted on wheels, 
adapting it to be hauled along in a windrow 
in position to receive hay picked up with a fork 
by a man walking on the windrow side of the 
press. Further, it consists in peculiar operat- 
ing means located on the other side of the press 
in position adapted to be worked by the driver. 



Hardware. 

FAUCET. — F. H. Havekotte, Cincinnati, 
Ohio. This gate-faucet improvement is of that 
class where gate devices are used in connection 
with heavy or semisolid liquids. In faucets of 
this sort difficulties occur, and the inventor 
provides means for securing a gate against ac- 
cidental and fraudulent opening by supplying 
a lock device for the gate which with the aid 
of a key may be thrown into action, thus pre- 
venting the gate from being opened. When 
opening the gate a slight application of the key 
releases the lock. 



Mechanical Devices. 

VARIABLE-SPEED MECHANISM.— A. A. 
De Loach, Atlanta, Ga. This variable-speed 
mechanism is particularly adapted for automo- 
biles, engine-lathes, and various other forms 
of light machinery. The invention provides for 
a minute adjustment of speed by the same me- 
chanism, both changes being effected without 
jar or serious strain. 

LATHE. — L. J. Shead, Defiance, O., and 
F. J. Shead, Chicago, 111. The object in view 
in this invention is the provision of a device 
for more easily and quickly securing on the 
spindle of a pail-lathe and releasing therefrom 
pails or similar articles to be turned off on 
their exterior surfaces and for quickly and 
easily removing from the article to be turned 
the truss-hoop in which the rough staves are 
assembled and temporarily held. 

CHURN. — M. F. Still, Lapanza, Cal. This 
improvement consists in the construction and 
arrangement of the churn-body, its supporting- 
frame, and actuating mechanism, whereby a 
simple, economical, and compact power-churn 
is provided in which the churn, the power me- 
chanism, and frame are so combined as to con- 
stitute a single unitary organization, the parts 
being coordinated to and adapted to each other. 



Uledlcal Inventions. 

SYRINGE. — J. H. Sheets, New York, N. Y. 
The arrangement of this implement permits of 
conveniently filling the barrel with fluid and 
carrying the syringe about in a pocket, case, or 
the like, and allows the user to eject any de- 
sired portion of the fluid and safely retain the 
remainder in the barrel for future use. 

SECTIONAL CORN-PLASTER.— W. Mah- 
ler, New York," N. Y. This corn or bunion 
plaster is arranged to allow its ready use for 
shielding corns and bunions of various sizes 
and shapes without danger of pressure on any 
part, thus avoiding the pain caused by ordi- 
nary ring-shaped plaster, which is liable to 
press on the edge of a corn or bunion and 
crowd it into the central aperture of the 
plaster. 

INVALID-BED AND COMMODE ATTACH- 
MENT. — W. C. Feely, New York, N. Y. The 
bed is made in telescopic sections and means 
are provided for adjustably and removably sup- 
porting a commode beneath so that when the 
bed sections are closed together the commode- 
support will be under the head-section. This 
enables the commode to be readily placed upon 
the support or removed, and when the sections 
of the bed are separated the commode will 
be brought into direct contact with the pa- 
tient in position for convenient use. Each sec- 
tion is provided with independent springs and 
mattresses. 



Vehicles and Their Accessories. 

MOTOR-VEHICLE.— J. D. Harp, Modesto, 
Cal. The invention in the present case has 
reference to a new and improved motor-vehicle, 
and the object more particularly in view is to 
provide a turning-gear upon the axle to which 
the driving power is applied for the purpose of 
propelling the machine. 



Miscellaneous. 

FOUNTAIN-INKSTAND. — F. N. Dorland, 
Humboldt, Neb. In carrying out the present 



invention Mr. Dorland has had in view the pro- 
vision of a simple, useful, and economic arti- 
cle affording a shallow dip-chamber which sup- 
plies just the right depth of ink for properly 
wetting the nibs and slot of a pen, which allows 
the ink to flow readily into a reservoir and the 
air to escape therefrom during the operation 
of filling the stand, which may be easily and 
quickly washed out in all its parts, which sup- 
plies all the ink contained in the reservoir to 
the dip-chamber, and in which the ink is stored 
so that dust and dirt cannot have access to the 
reservoir. 

HOG-TRAP. — M. Sage, McLean, 111. Em- 
bodied in this invention are new and useful 
improvements relating to traps for receiving 
and holding hogs for nose-ringing or other pur- 
poses, the object being to furnish a portable 
hog-trap of simple construction that will oper- 
ate quickly and that may be adjusted to hogs 
of any size. 

BUREAU-TRUNK. — N. Baruch, New York, 
N. Y. The particular object of this inventor 
is to produce a trunk which is practically con- 
vertible into a bureau and suitable for use 
more especially for traveling men, such as 
drummers, actors, clergymen, etc. The bureau 
portion may be used in connection with any 
desired type of trunk. 

TROLLING-SPOON.— A. W. Wilson, San 
Francisco, Cal. Improved means are embodied 
in this device for connecting the hooks with a 
spoon and swivel. Heretofore this connection 
has been effected by means of faulty construc- 
tion, but avoided in this invention by providing 
a connecting-link easily applied to the spoon, 
so as to hold the hooks properly and with much 
greater strength than in the old construction. 

HEAD AND BACK REST FOR BEDS.— 
W. C. Feely, New York, N. Y. The purpose 
of this contrivance is to provide a rest adapted 
to any form of metal bedstead and which can 
be readily adjusted longitudinally of the bed 
to and from the headboard at any inclination 
and securely held in position ; and to so con- 
struct the head-rest that it may have a solid 
or yielding support for the back and head and 
be compactly folded out of the way against 
the headboard when not in use. 

WINDOW SASH AND FRAME.— G. B. 
Determann, Louisville, Ky. The invention in 
the present case refers to a window sash and 
frame constructed wholly of sheet-iron or 
other metal in such a manner as to make the 
construction durable and inexpensive and to 
insure against destruction by fire. By means 
of this improvement a building may be rendered 
entirely fireproof. 

DOMESTIC REFUSE CREMATORY. — J. II. 
Cotter, Winnipeg, Canada. The objects in 
this case are to provide means to expose a 
large area of refuse to an incandescent bed 
of fuel, to allow the refuse to be partially em- 
bedded in the fuel-bed in opposition to a mere 
suspension thereover in order to secure bet- 
ter results, to provide for the ingress of air to 
the burning refuse so as to support combustion, 
and to provide means by which a vertical play 
is permitted to the refuse-container that it 
may sink into the bed of fuel as the latter is 
consumed. 

NON-REFILLABLE BOTTLE. — B. Clemens, 
Moundsville, W. Va. The object claimed by 
this inventor is the production of a bottle 
which, if not literally non-refillable, will make 
refilling so tedious and difficult as to be un- 
profitable, while at the same time the parts 
will have such a conformation and arrange- 
ment as to enable the bottle to be manufac- 
tured by the usual methods. 

CABINET.— S. C. Price, Pittsburg, Kan. 
This cabinet enables one to utilize the entire 
space along the wall from the floor to the 
ceiling without using a step ladder or other 
means for climbing up to points near the ceil- 
ing. This is attained by an arrangement of 
balanced cases placed in pairs, one to move up 
as the other moves down, and thus while they 
may be placed one higher than the other for 
display, when it is desired to remove the goods 
either of the cases may be lowered convenient 
for a person standing on the floor. 

WAIST-BELT.— L. Sanders, New York, N. 
Y. The intention in this case is to construct 
a belt to neatly fit the waist and to provide the 
rear of the belt with a downwardly-extending 
outwardly-flaring skirt member at the back 
adapted to fit snugly to the rear of the person 
just below the waist-line to add to the grace- 
ful appearance of the belt at the back and to 
cover any space that may occur between the 
waist and skirt by reason of sagging and separ- 
ating. 

MUSIC-LEAF TURNER. — W. Balko, New 
York, N. Y. The object of this contrivance is 
to provide a new and improved music-leaf turn- 
er which is simple and durable in construction, 
easily set into an active position, and ar- 
ranged to enable the performer to readily and 
'periodically actuate the device for turning the 
leaves at the proper time and in regular order. 

BASE-BALL BAT.— J. F. McCoy, New Or- 
leans, La. This new and improved base-ball 
bat is not liable to break when in use and it is 
arranged to readily flex or spring between the 
handle and butt to allow driving the base-ball 
with great force and speed and to a greater 
distance than heretofore possible with ordi- 
nary solid bats. 

FLOOR CONSTRUCTION.— A. De Man, New 
York, N. Y. The particular object in view in 
this improvement is to provide a new floor 
construction preferably made of fireproof ma- 



terial and arranged to span large bays without 
the use of floor-beams and at the same time 
produce a flat ceiling and render the floor sound- 
proof. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the pateutee, title cf 
the invention, and date of this paper. 



Business ana Personal Wants. 



READ THIS COLUMN CAREFULLY.— You 
wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every ease it is neces- 
sary to give tUe number of the Inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago.. Catalogue free. 

Inquiry No. 4325.— For makers of galvanized 
hardware. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No. 4326.— For makers of pour-out bot- 
tle stoppers for quart and pint ink bottles. 

Morgan Emery wheels. Box517, Stroudsburg, Pa. 

Inquiry No. 4327.— Formakers of mucilage caps. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 4328.— For a new or second-hand 
tricycle propelled by levers. 

Blowers and exhausters. Exeter Machine Works, 
Exeter, N. H. 

Inquiry No. 4329.— For makers of dressed whale- 
bone of special dimensions. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 4330.— For independent sandpaper 
manufacturers. 

Metal working dies and novelties manufactured by 
Metal Stamping Co., Niagara Falls, N. Y. 

Inquiry No 4331.— Formakers of small, galvaniz- 
ed tubing. 

Mechanics' Tools and materials. Net price catalogue. 
Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 4332.— For makers of a new steno- 
graphic machine. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 4333.— For makers of outfits for 
making rubber stamps. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquiry No. 4334.— For makers of kneading ma- 
chines, biscuit or cracker cutters, bake-ovens, etc. 

Foit Sale.— Patent. Means for converting an auto- 
mobile into a sleigh. Max Abraham, Yonkers, N. Y. 

Inquiry No. 4335.— For makers of telephone out- 
fits. 

Machinery designed and constructed. Gear cutting, 
The Garvin Machine Co. ,149 Varick, cor. Spring Sts., N. Y. 

Inquiry No. 4336,— For a rotary power of 2 or 
less run by compressed air. 

Wanted.— Addresses of firms making small steel and 
brass nuts, rods, etc., in ten thousand lots. R. E. 
Hardy, 26 Cortlandt Street, New York. 

Inquiry No. 4337.— For hand power machines for 
the treatment of gold-bearing sands. 

Crude oil burners for heating and cooking. Simple, 
efficient and cheap. Fully guaranteed. C. F. Jenkins 
Co., 1103 Harvard Street, Washington, D. C. 

Inquiry No. 4338.— For makers of small armature 
disks and stampings for the stator and rotor of small 
induction motors. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc. 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 4339.— For amacbine for putting top, 
bottom and side labels on a one ounce box. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 4340.— For an instrument called the 
"aciaimeter." 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Oompany. Foot of East 13Sth Street, New York. 

Inquiry No. 4341.— For amacbine for tying bris- 
tles or rattan for brushes and brooms. 

Contract manufacturers of hardware specialties, ma- 
chinery, stampings, dies, tools, etc. Excellent market- 
ing connections. Edmonds-Metzel Mfg. Co., Chicago. 

Inquiry No, 4342.— For dealers in brush material 
and rattan. 

The best book for electricians and beginners in elec- 
tricity is *'■ Experimental Science," by Geo. M. Hopkins. 
By mail, $5. Munn & Co., publishers, 361 Broadway, N. V. 

Inquiry No. 4343.— For isinglass in large sheets. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 4344.— For dealers in gold-beaters' 
skin. 

Wanted.— To lease two 40 to 60 ton six wheel, or 
eight wheel or ten wheel, or Mogul locomotives. Send 
general dimensions and report on conditions with pro- 
position. Georgia Iron and Coal Company, 

Chattanooga, Tenn. 

Inquiry No. 4345.— For makers of incubators. 

Foit Sale.— Patent rights in the United States of 
Wells' Chromatrope, patented June 9, 1903, No. 730,501. 
An original, amusing, beautiful and scientific inven- 
tion. Best of advertising mediums. A sure money 
maker. Electrical novelty. People do not miss this 
chance. For further particulars address George Wells, 
Inventor, 25 Cuthbert Street, Montreal, Canada. 

Inquiry No. 4346.— For makers of oval sheet iron 
trays, also for jobbers handling wire-woven fabric or 
ribbon used behind waxed paper on typewriters. 

B3P" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 4347.— For makers of collapsible 
metal tubes. 
Inquiry No. 4:$48.— For makers of furniture. 

Inquiry No. 4349.— For makers of peat-compress- 
ing machinery. 

Inquiry No. 4350.— For makers of the India oil 
stove for carpenters. 

Inquiry No. 4351.— For makers of machinery for 
making eyelets for bails, eta 

Inquiry No. 4352.— For makers of aluminium 
wash boilers. 




\ Notes 

and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
market or labeled. 



(9063) J. C. R. asks: Will you ex- 
plain the following experiment ? I set the 
front wheels of a bicycle in motion and then 
I placed one end of the axle on my first finger. 
The result : While it revolves on its axle it 
also tends to revolve in an orbit around me. 
If you revolve it with the axle vertical, It 
tends to revolve in an orbit as before. A. The 
bicycle wheel in your experiments is a form of 
gyroscope and revolves as this instrument does. 
You will find it explained in Hopkins' "Experi- 
mental Science," where many forms of the gy- 
roscope are illustrated. 

(9064) W. M. F. says: Please inform 

me what would take away the echo from a hall 
which is on the third floor of a building. I 
do not want to use a sounding-board, as it is 
too expensive. I have inclosed a small plan 
of the hall. A. We do not think a sounding- 
board would assist the acoustics of your hall. 
It is just as bad as a hall can be ; a square 
box with a curved ceiling (if we read your 
drawing aright) and with a hard wall. An 
abundance of soft hangings along the side 
walls, such as heavy curtains upon poles, as 
if there were windows in the wall, is advis- 
able. Such echoing halls are often much im- 
proved by stringing fine wires across them, 
several feet above the heads of people ; in your 
hall this might be done nine feet above the 
floor. Another decoration can be added which 
would deaden the noises, by putting up an 
abundance of bunting or cheesecloth from the 
center of the ceiling to the sides and corners 
as when the hall is dressed for some patriotic 
occasion. A gallery with rising rows of seats 
would assist much in breaking up waves of 
sound. You cannot hope to destroy the echoes 
except by such means as these. The idea is 
to replace the hard surfaces of the wall by 
soft and yielding materials, and to break up 
the rectangular character of the room, and 
particularly the vaulted ceiling, as much as 
possible. 

(9065) L. S. M. writes: I am a student 
in engineering at the University of Pennsyl- 
vania, and in looking over Notes and Queries 
noticed the statement made in answer to query 
No. 8979, that "There is no possible way in 
which a man can do one horse power work for 
even a moment." Also, "A man's power does 
not much exceed 70 foot pounds per second." 
I would like to state that this answer is in 
error, and to illustrate by a familiar example, 
the horse power that an average man is capa- 
ble of exerting. A man in walking upstairs, 
at an average rate of speed lifts his weight 
1% feet per second; thus, a man of average 
weight, say 160 pounds, is doing 160x1% or 
280 foot pounds per second. As 5o0 foot 
pounds per second is one horse power, the man 
exerts more than ^ horse power, without un- 
due exertion. By running upstairs the same 
man can lift his weight 3*^ feet per second, 
thus doing 160x3 y 2 or 560 foot pounds per 
second, or more than a horse power. The truth 
of these statements can be easily verified by 
any of your readers. A. The figures we 
gave for a man power were derived from Kent's 
"Mechanical Engineering Pocket Book," and 
may be taken as reliable. We deem it certain 
that an average man cannot take 560 pounds 
of iron and raise it one foot per second, even 
though he might run upstairs at the rate you 
state for a few seconds. Sandow perhaps does 
a horse power of work for a time, but such 
facts do not vitiate our statement as we un- 
derstand it. The turning of a dynamo ma- 
chine is not the same as running upstairs. We 
do not believe an average man can bring the 
eight-light dynamo to full current even for a 
moment. 

(9066) J. D. asks: 1. The first sheet 
of tinfoil in a condenser has a lug on the right ; 
over this sheet is placed a sheet of insulated 
paper and then a sheet of tinfoil with a lug 
on the left. I cannot understand how there 
is a circuit. I find there is. A. A condenser 
is put together as you describe. There must 
not be any circuit through it. It would be 
of no use whatever if a metallic path were 
made through the sheets of foil. If you have 
a circuit, the condenser should be opened and 
rebuilt with better insulation between the 
sheets. 2. Is it advisable to put a fuse (and 
if so, what size ) outside the window — where 
the vertical is brought into the coherer V A. 
A lightning arrester should be put into the 
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circuit of the vertical wire before it is brought 
to the coherer. 3. Can a good ground be made 
by going down 4 or 5 feet and tilling the hole 
with good conducting material? Should the 
ground be very dry below this depth, would 
the above labor be in vain? How would a 
zinc can 3V& inches high filled with moist 
earth do? In this country you must go to 
the ocean or a water pipe. The ground is no 
good as a conductor. A. By a "good ground" 
is meant a ground permanently moist. Noth- 
ing else will answer. The connection had bet- 
ter b» run to water, even if the distance is 
great. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

June 23, 1903, 

AND EACH BEARING THAT DATE. 

I See note at end of list about copies of these patents. I 



Agricultural implement seat, Holtzmuller & 

Osborn 731,778 

Air and gas mixtures, meter for, H. E. Ov- 

ing 731,607 

Air compressor, De Laval & Aborn 731,692 

Air purifier and blower, F. Marx 731,927 

Antiseptic, solid soluble, R. Koehler 731,578 

Automobile, C. A. Bush •. 731,993 

Automobile power gear and brake apparatus, 

T. P. Meinnard 731,588 

Axles, shafts, etc., apparatus for making, C. 

Mercader 731,486 

Baby jumper, G. W. Wheeler 731,«41 

Bailing apparatus, cotton, J. R. Fordyce... 731,882 

Bailing press, W. T. Carr et al 731,663 

Bailing presses, apparatus for disposing of 

waste from, Root & Westervelt 731,955 

Balls, manufacturing game, A. L. Burt.... 731,542 

Band cutter and feeder, D. Ramsey 731,498 

Battery charge indicator, secondary, H. P. 

Maxim 731,484 

Battery plates, constructing storage, G. H. 

Gale 731,447 

Battery zinc cup, primary, V. G. Apple.... 731,422 
Bean picking machine, Turner & Burnett.... 731,722 
Bearing casting apparatus, Tomson & Ilanna 731,632 

Bearing, roller, J. P. Thomas 731,720 

Bed cover holder, F. C. Billings 731,844 

Bed, folding, G. W. Sanor 731,506 

Bell, J. T. Duff 731,551 

Belt, suspender, L. Reiter 731,951 

Bench stop, M. J. Wolfe 731,647 

Binder, loose leaf, B. L. Krag 731,579 

Binders, needle bar for self, T. B. Lind 731,796 

Blowpipe, E. Johnson 731,910 

Boat outrigger, D. R. & M. N. Sheen 731,515 

Boat structure, submarine, H. N. Ridgway.. 731,500 

Bobbin holder, J. C. Edwards 731,554 

Bobbin holder, A. E. Rhoades 731,617, 731,618 

Bolt anchor, D. M. Field 731,560 

Bolt protector, L. B. Millhausen 731,931 

Bolts, etc., tool for applying metal fittings 

for, J. V. E. Thiollier 731,719 

Bottle closure, W. J. Moran 731,934 

Bottle, uon-refillable, C. J. Gustaveson 731,773 

Bottle, non-refillable, H. F. Buttner 731,852 

Bottle, non-refillable, R. Byers 731 ,854 

Bottle, siphon, O. Palotal 732,027 

Bottle stand, F. Renken 731,710 

Bottle stopper, E. J. Bennett 731,659 

Bottle stopper, A. Lucas 731 ,798 

Bottle stopper or seal, C. Schonert 731,509 

Bottles non-refillable, cork for making, H. 

Melchior 731,485 

Box fastener, G. E. McVey 731,603 

Box machine, G. R. Wyman 731,729, 731,730 

Brake beam, S. A. Crone 731,668, 731,865 

Brake beam strut, H. C. Buhoup 731,541 

Bread cutter, J. S. Sackett 731,818 

Brick, fire, J. Ayling 731,653 

Brick, etc., machine for making, T. & W. 

L. Cole 731,860 

Broom rack, R. E. Wilder 731,642 

Buckle, cross line, Nock & Petry 731,808 

Buckle, suspender, J. F. Molloy 731,487 

Button, clench, R. L. Ellery 731,441 

Button or fastener, cuff, F. J. Meerlender.. 731,930 
Caddy or cabinet, measuring, J. M. Kinnard. 731,577 
Calculating machine, Peycke & Sonnenschein 731,944 

Camera, C. Bornmann 731,537 

Can body making machine, G. F. Leiger 732,004 

Cans or other receptacles, apparatus for fill- 
ing, S. L. Troupe 731,526 

Candy pulling machine, W. E. Henry 731,681 

Cane loader, L. B. Lotz 731,923 

Car annunciator, street, W. H. Herrick 731,900 

Car bogie, railway, Sheffield & Twinberrow.. 731,626 

Car coupling, J. E. & J. H. Stubblebine 731,520 

Car coupling, H. F. A. Kleinschmidt 731,788 

Car draft rigging, railway, J. M. Waugh 731,725 

Car fender, street, H. P. Schneider 731,508 

Car, freight, A. J. Adamson 731,420 

Car grain door, railway, T. C. Thomas 731,524 

Car, hopper bottom, G. E. Russell 731,817 

Car, self-propelling automatic dumping, V. 

P. Keller 731,783 

Car sign, illuminated, Bristol & Upton 731,749 

Car, steel freight, E. S. Eberlein 731,672 

Car, transportation, E. A. Trapp 731,525 

Car underframing, railway, J. M. Ames.... 731,733 
" Carbureter and governor, hydrocarbon engine, 

L. T. Hagan 731,999 

Carbureter, explosion motor, J. Corne et al. 731,547 
Carriage bodies, umbrella receptacle for at- 
tachment to, F. N. Young 732.022 

Carriage, convertible baby, H. Ysskin 732,023 

Cash register, H. Giles 731,448 

Cash register, J. C. Vahjen 731,981 

Cattle or stock guard, W. E. Parker 732,007 

Check controlled machines, slot feeding 

mechanism for, E. E. Jones 731,462 

Check system recorder, J. H. McTague.... 731,602 

Cheese, making, W. Cole 731,432 

Cheese press, I. E. Marsh 731,482 

Chronometer escapement, J. W. Nunameker. 731,605 
Circ-lit breaker operating system, Potter & 

Clark 732,009 

Clasp, C. Pelmulder 732,008 

Cleaning and polishing device, L. A. K. & 

W. Love 731,583 

Cleat for theatrical or other portable prop- 
erties, G. S. & E. A. Hall 731,451 

Clock, electric, O. Romanze 731,621 

Cloth folding machine, W. H. Howard 731,905 

Clothes drier, laundry, Esterly & Mannen.. 731,445 
Clothes drier, laundry, Mannen & Esterly.. 731,481 
Clothes drying machine indicator apparatus, 

W. M. Barnes 731,656 

Clutch and brake operating mechanism, A. C. 

Hilsinger 731,683 

Clutch device, fluid controlled friction, T. 

Matson 731,483 

Clutch, electromagnetic friction, L. J. Le 

Pontois , 731,471 

Clutch, fluid controlled, M. O. Casson 731,464 

Coaling station or storehouse for coal, etc., 

F. Snare et al 731,965 

Coated plate, bronze, C. P. H. Ahrle 731,831 

Cock, automatic gage, G. T. Voorhees 731,826 

Cock, convertible stop, C. Hirsch 731,684 

Cock for air brake systems, angle, A. De 

Hodell 731,867 

Cocoa, and making same, soluble, J. C. 

Haley 731,563 

Coffee pot, H. W. Higgins 731,454 

Coke and gas, making, J. A. Potter........ 731,949 

Coke oven and gas producer, J. A. Potter.... 731,950 

Coke oven discharging machine, J. E. Jones, 

731,911, 731,913 
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00D or METAL 

Workers 

without Steam Power should 
use oar Foot and Hand Power 
Machinery. Send for Catalogues 

A' -"Wood- working Machinery, 

B — Lathes, etc. 

SENECA FAIXS MFG. CO. 
693 Water St, Gcneca Falls. N. Y, 
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Ennt- anrl Dfuifor and Turret loathes, Plan- 
rUUl cmU rUVWCI ere, Shapers, and Drill Presses. 
SHBPAHD LATHE CO.. 133 W. 3d St., Cincinnati, O. 



HAVE THE LATEST IMPROVEMENTS 

No machine shop can be thoroughly up-to-date unless 
it has the most 
modern per- 
fected tools. 
For instance, 
the 

ASHLEY PATENT NIPPLE HOLDERS 
hold nipples for cutting either right or left hand threads. 
They hold the Bleeve from turning and take the strain 
off both the sleeve and shank thread. Made of best 
quality cast step 1, carefully fitted. Long or short nip- 
ples cut with equal facility. The Ashley Holders are 
of light weight and compact form. 

WALWORTH MANUFACTURING CO. 
128 TO 136 FEDERAL ST., BOSTON, MASS. 



Veeder Ratchet and Rotary Counte rs 

For voting machines, neostyles, tele- lllllllHI"''"" '' 

phones, cash registers, nickel-in-slot lllllkJI 
machines and automatic machinery 
generally to register the number of 
pieces or quantity of material pro- 
duced— for any purpose requiring a 
small, light and accurate counter. 
CATALOGUE FREE 

THE VEEDER MFG. CO. 

HARTFORD, CONN. 

Makers o £ Cyclometers, Odometers, Tachometers, 

Counters anil Fine Castings. Price, $1.00 




Stephens Patent 

VISES 




FLAT 

or 

SWIVEL 

BASE 



QUICK ADJUSTING 

"Without a Rival 



Vise Dept. 



TOWER CEL LYON CO. 

95 Chambers St., N. Y 



The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can he 
used repeatedl y. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on reaeipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloom field, N.J. 




MAXIMUM POWER- 



MINIMUM COST. 

If you use a pump for 
beer, lard, acids, starch, 
petroleum, brewer's 
mash, tanner's liquor, 
cottonseed oil or fluids, 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 
whieb does the most work at. 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect- 
ly durable. All parts are interchangeable. Needs no 
skilled workman. Detects guaranteed. Catalogue free. 
TABER PUMP CO., 32 Wells St.. Buffalo. N.Y., U. S.A. 




If You Want the Best Lathe and Drill 




CHOCKS 



BUT 

WESTCOTT'S 

Strongest 
Grip, Great- 
est Capacity 
and Durabil- 
ity, Cheap and Accurate. 
Westcotr Cbnck Co 




Oneida, N. Y., U. S. A. 



Ask S or catalogue in English, French. Spanish or Gernum. 
First Prize at Columbian Exposition, 1893. 
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HARDENS AND 
: TOUGHENS IRON 
IMPROVES STEEL AND PREVENTS RUST 



STEELO COIPir.. 403 fiST ?31 STREET, 



♦**«*0*«*«««««««««««««««««6* 



The fliiest ♦ 
gauge for ^ 
Ig lit work. + 



♦ TOOLHAKERS 

I UNIVERSAL 
♦SURFACE GAUGE 

^ Complete description in 
a our 112- page Catalogue of 
T Pine Mechanical Tools. 
T Send for it. 

♦ THE Ii. S. STAB.RETT CO. 

♦ Box 13. Athol, Mass., U. S. A. 





?Su USE GRINDSTONES P 

tf so we can suppiy you. All sues 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. 1&T Ask for catalogue 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland. 0. 




Coke oven discharging mechanism, J. E. 

./ones 731,012 

Column with ball bearing, concrete, H. 

Becher 731,743 

Commutator brush, N. C. Bassett 731,740 

Compasses, alidade or indicator for ships', 

W. S. Burgess 731,751 

Condenser, L. J. Le Pontois 731,469 

Condenser system, L. R. Alberger. 731,832 

Conduits, ring bushing for interior, Bossett 

& Foxenberger 731,426 

Contact parts, non-interchangeable, R. 

Hiindhausen 731,779 

Conveyer, M. Schou 731,713 

Cooker, rotary steam, A. Johnson 731,573 

Cooking utensil, A. H. Raymond T31 ,613 

Corset clasp attachment, P. Lippmann.... 731,475 
Cotton chopper and cultivator, W. D. Wil- 
son 731 ,900 

Cotton chopper and plow, T. McPherson 731,601 

Cotton press bat feeding and forming ap- 
paratus, J. R. Fordyce 731,764 

Couch and chair, combined, H. H. Pattee.. 731,810 

Crate, A. Vaught 731,984 

Cream separator brake, J. W. Spencer 731,628 

Cultivator, E. Merrill 731,591 

Cultivator attachment, Harrison & Wetzell. 731,679 

Cultivator, revolving, S. I. Titus 731,977 

Current regulator, alternating, Chesney & 

Lloyd 731,430 

Curtain and shade holder, adjustable, J. B. 

Casady 731,544 

Curtain holder, L.' S. BJornstad 731,747 

Cut off for cisterns, automatic, C. S. Grin- 
dell 731,771 

Dental plate and making same, II. L. Fin 

nell 731,674 

Dental preparation for use in the operation 

of capping pulps, A. L. Bower 731,849 

Directory or name board, F. W. Leuthesser. 731, 79& 
Disinfecting and fumigating apparatus, J. 

F. Valentine 731,982 

Display rack, Lindquist & Agle 731,922 

Display tray, J. H. Smith 731,964 

Distillation of petroleum, apparatus for con- 
tinuous fractional, W. D. Perkins 731,943 

Distilling apparatus, W. E. Lummus 731,799 

Dock, floating, L. E. Clark 731,858 

Dog training device, F. H. Erb, Jr 731,876 

Door operating and locking mechanism, 

Gibbs & Pearson 731,676 

Double furnace, A. Emy 731,555 

Praft and steering device, Eifler & Nau- 

' man 731,875 

Draft equalizer, H. J. Heider 731,568 

Qrawer, portfolio, R. Bankmann 731 ,654 

Dredger, Thunen & Cheshire 731,976 

Dress protector, A. A. Dieter 7-31,759 

Drying furnace, Rodgers & Trautwein 731,619 

Drying or cooling apparatus, O. M. Hillig. . 731,682 

Drinking fountain, C. H. Smith 731,517 

Driving mechanism, F. C. Rinsche 731,501 

Duplicating machine, A. D. Klaber 732,002 

Dye and making same, green sulfur, E. 

Culmann 731,669 

Dye, bluish-violet azo, Israel & Dressel... 731,460 
Dyestuff and making same, yellow monoazo, 

Dollfus & Hagenbach 731,670 

Electric brake, E. R. Hill 731,455 

Electric heater, W. A. Fuller 731,768 

Electric lighting apparatus, B. G. Lamme.. 731,467 
Electric machinery, dynamo, Leitner & Lucas 731,581 

Electric motor, W. V. Ash 731,836 

Electric motor, P. E. Chapman 731,857 

Electric motors, method of and means for 

driving, G. Westinghouse, Jr 731,726 

Electric motors, operating alternating cur- 
rent, R. Eickemeyer 731,996 

Electric switch, C. F. Splitdorf 731,966 

Electrical cut-out, automatic, D. R. Bruce.. 731,428 

Electrode, J. Hargreaves et al 731,453 

Electromagnet, W. Baxter, Jr 731,741 

Electrostatic instrument, E. J. King 731,787 

End gate fastener, W. H. Bailey 731,739 

Engine, W. R. Haney 731,565 

Engine body, hydrocarbon traction, F. A. & 

H. F. Klocksiem 731,689 

Engine coupling, traction, W. H. Putnam.. 731,707 

Engine igniter, explosive, T. B. Jeffery 731,781 

Engraving machine, pantograph, M. Barr. . 731,533 

Exhaust head, G. I. Roberts 731,816 

Exhibitor, curtain, P., Jr., & H. Roush 731,504 

Explosion engine, K. Schafferkotter 731,507 

Extinguisher, J. H. Simpson 731,963 

Fabric stretching rollers, W. Birch 731,745 

Fat from entrails, machine for removing, 

J. Boes 731,536 

Faucet, E. L. Walter 731,639 

Feather tip or plume, E. W. Moch 731,932 

Feed trough, C. Baker 731,841 

Feed water heater and purifier, Tudor & 

Kaiser 731,979 

Felt picker, W. J. Bell 731,535 

Fence post, V. E. Randall 731,612 

Fence post, E. L. & W. H. Cadwell 731,752 

Fence top, barbed wire, F. D. Green 731,890 

Fertilizers, producing, A. K. Jarecki 731,461 

File cutting machine, M. Merk 731,700 

Files, adjustable post for binder, W. H. 

Kell + 731,914 

Films, producing metalline, A. Huck, et al.. 731,906 

Filter, A. Fischer 731,878 

Fire apparatus, E. F. Steck 731,718 

Fire box, L. Greaven 731,449 

Fire escape, portable, J. E. Quin 731,708 

Fire flue bailer, D. L. Shaffer 731,513 

Fireproof window, automatic, Voightmann & 

Pomeroy 731,636 

Fly trap, H. A. Bierley 731,842, 731,843 

Forceps, upper cuspid, F. S. Manning 731.586 

Forging rock drills, W. W. Word 731,727 

Friction brake, R. R. Osgood 731,940 

Friction mechanism, P. C. Wilson, et al... 731,646 

Fruit assorting machine, J. J. White 731,828 

Fruit press, G. J. Fanner 731,557 

Fumigating tent, W. H. Payne 731,610 

Furnace door opener, J. E. Swonson 731,972 

Fuse for exploding shells, impact, K. Wieser 731,989 

Game, R. S. Bradbury 731,850 

Game apparatus, G. T. Voorhees 731,825 

Game apparatus, A. Strahle 731,968 

Game board, wicket, C. J. Dorsey 731,439 

Gas apparatus dip pipe, C. R. Faben, Jr... 731,673 

Gas burner, Diehl & Taylor 731,548 

Gas burner, acetylene, P. & C. Jacob 731,907 

Gas burner guard, G. Schulz 731,510 

Gas burner mantle support, H. J. Siegel.... 731,961 

Gas engine, C. Rossler 731,956 

Gas, generating acetylene, G. J. Atkins 731,652 

Gas generating apparatus, G. C. Otten.... 731,705 

Gas igniter, automatic, J. Jurgens 731,782 

Gas manufacturing apparatus, G. Cothran.. 731,434 

Gas regulator, A. M. Fisher 731,997 

Gastroscope, Poirier & Michel 731,496 

Gate, G. E. Slater 731,716 

Gate pattern, F. H. Arnold 731,738 

Gearing, M. F. Rondet 731,502 

Gearing for motor driven tools, A. Porter- 
field 731,948 

Gearing, worm, F. C. Wagner 731,527 

Gin, roller, L. L. Foss 731,561 

Gin system, Grabot, S. Castleman 731,855 

Glass or other materials, bar for holding 
together portions or sheets of, R. H. 

Raphael 732,028 

Glass ornamenting machine, J. M. Conroy.. 731,667 
Glassware manufacturing machine, J. F. 

Gegenheimer 731,885 

Glove, A. G. Hoegren 731,572 

Glove, bottler's, J. Krifka 731,791 

Gold or silver from slimes, extracting, J. 

T. Terry, Jr 731,631 

Golf ball, Reach & Staples 731,614 

Golf ball, C. T. Thompson 731 ,821 

Governor, explosive engine, E. Uhlin 732,016 

Greasf , etc., composition for removing, H. 

D. Sudman 731,521 

Gun ejector, breech loading, G. A. Home.. 731,904 

Gun pivot locking device, G. Ehrhardt 731,874 

Gun sight lighting device, H. Schlaegel 731,712 

Hair crimper, M. I. Connell 731,861 

'Hair supporter, H. A. Johnston 731,575 

Hair waver, A. Drees 731,763 

Harness loop, Hauck & Warden 732,000 

Harrow, riding, A. T. Upton' 731,980 

Harvester, F. L. Kincaid 731,465 

Harvester and busker, corn, F. B. Pierce.. 731,493 

Harvester butter, J. J. Wiseman 732,018 

(Continued on page 17.1 



SIT.RIDE"«> sleep 

ON AIR 



AIR MATTRESSES 
CUSHIONS and PILLOWS 
For Lovers of Comfort and Cleanliness 

Whether at home or abroad, in camp or on the water, the su- 

Bremacy of ** Perfection " Air Goods cannot be denied. 
ifclightfully cool, absolutely damp- proof, odorless and hygienic. 
No crevices where dust or anything objectionable can conceal 
itself. A hard or soft bed as you desire. 

CONFORM TO EVERY CURVE OF THE BODY. 

Fully guaranteed. If not satisfactory money refunded. 
Write for free booklet D. 

Mechanical Fabric Co., Providence, R. I. 

New York Office, 16 Warren Street 



GASOLINE 

ENGINES 

Marine & Stationary 

from 1 -4 to 16 H. P. 

A thoroughly satisfactory engine 
at a moderate price. 

Write for catalogue. 

THE CLIFTON MOTOR WORKS. 

2S3 B. Clifton Ave., Cincinnati. O 




The Clipper Cup 

$3^ Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best & Cheapest. All Stationers. 
CLIPPER MFG. CO., 
401 West 124th St., 
brass or steel. New York, U. S. A. 

For free samples and information write to us. 




V GLASS \J 
WATER COOLERS 

ICE AND WATER SEPARATE 
No Germs, Insects, Rust or Dirt 

^ WRITE FOR PAMPHLET "D." ^^\ 

LA APPERT GLASS CO., 277 B'dway, New York S\ 




FOR 

GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From9-in. to 13-in. swing. 
Arranaed for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Catalogue. 
W.F.&JN0. BARNES CO. 

Established 1872. 
l'J99 Ruby St., Rockfobd, III. 



JrWrWireflope 



POWETR 

RD PE. 



MOST POWERFUL! WIRE ROPE MADE 

BR0DERICK&BASC0M ROPE CO. 

ST.LOUIS.MO. 




BARKER MOTORS 

I to 8 H. P., $80 to $220 

Have more good points, fewer 
parts and require less atten- 
tion in operation than any 
other. 

Uunchei, Valves, Spiciiltiea. 

C. L. Barker, Norwalk, ct. 



MORAN FLEXIBLE JOINT 

lor Steam, Air or Liquids. 

Made in alt sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co., Inc'd, 
149 3d East St, Louisville, Kt. 




THE TURNER BRASS WORKS 

57 MICHIGAN ST., CHICAGO. 

ALUMINUM, BRASS AND BRONZE CASTINGS 

MACHINING, STAMPING.SPINNING.POLISHING, 

PLATING. 

ESTIMATES FURNISHED ON SPECIAL WORK. 




Holedo J®|g£ Ly Ohio ) U.SA 



W« manufacture gears 
and bodies suitable for 
all purposes. We also 
sell supplies and can 
furnish any part or all 
the parts for a gasoline 
or steam rig. See our 
late catalogue, FREE. 

NEUSTADT- 
PERRY CO., 

326-830 S. 18th St., 
St. Louis, Mo. 



Chas. T. Hows & Co., 61 Hudson St., New York, Export Agents. 




^TYPEWRITERS^ 



All the Standard machines SOLD or RENTED ANY- 
, WHERE at HALF MANUFACTURERS' PRICES. 
• Shipped with privilege of examination. * Send for Cat. 

Typewriter Emporium. 203 LaSaiieSt., Chicago 



Patents, Trade Marks, 

COPYRIGHTS,etc, 

Address MUNN 8 GO., o^ESb. 

Office of the Scientific American 
861 Broadway, New York. 

Branch Office: 685 F St., Washington, B.C. 
Hand-book Sent Free on application. 



© 1903 SCIENTIFIC AMERICAN, INC 



July 4, 1903. 



Scientific American. 
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RUN 

REPEATING 
SHOTGUN 



MORE care should be exercised and more 
thought given the selection of a gun than 
any other article money buys. Fewer acci. 
dents happen with Marlin guns than 'with 
any other make. This is particularly true of 
Marlin Grade. " B," which is not only a general 
favorite, but a special favorite of trap shooters. 
They say that it is superior to other makes because 
it is reliable, quick of action, simple and easy to 
operate and has one-third less parts than any 
other gun. It has a solid top and side ejector and 
throws the empty shells away from, instead of 
Into the shooter's face. The barrels are made of 
the highest grade of 
"Special Smokeless 
Barrel Steel," equal in 
quality to barrels for 
which many -makers 
charge more than our 
priceforthe entire gun. 
The Marlin Handbook tells how to care 
for and how to use firearms. This val- 
uable book free if you will send stamps for 
postage to 




THE MARLIN FIREARMS CO. 
NEW HAVEN, CONN., U. S. A. 



AMERICAN 

PocKet Ammeter 

fortestine state of batteries use don 
automobiles, motor cycles, launches, 
etc. Will measure one 10 fifteen am- 
peres correctly. Put up in a nickel- 
silver case which will not tarnish or 
wear off. Directions inclosed with 
each instrument so that a novice may 
operate it. Simple and reliable. 
Price, $8.00, complete. 
AMERICAN COIL CO., 
28 NewburnSt. W. Somerville, Mass 




Manufacturers' Agent Wanted 

In all large cities. 

Good Staple as 

Flour. 

Sales now 

$20,000,000 year 

in this line. 

We have them 

all beat. 

! Exclusive Agency 

given. 

Life contract. 

Must carry stock 

$1,000 to $5,000. 
Address 

CONSOLIDATED UNION HORSE SHOE CO. 
64 Sherman St., Chicago, 111. 




EveryMechanic 
Should wiy It. 

Montgomery & Co.'s Tool Catalogue 

which is thoroughly up-to-date. 704 
pages and discount sheet. 
Sent by mail for 25 cents. 

. MONTGOMERY & CO., 
105 Fulton St., New York City. 




STEAM 
TRAPS 



NASON 

Have stood the test of SIXTY YEARS 

They are Guaranteed for the removal 
' of condensation without loss of steam 
under all conditions and pres- 
sures. There are no com- 
plicated lever valves and 
ball floats — only one valve and that 
cannot leak. Send for catalogue. 

All " NASON " Traps have on thti/r covers 

NASON MANUFACTURING CO. 

73 Beekman Street, - New York, U. S. A. 





TRANSLUCENT FABRIC 



Unequalled Q |# y I I £% LJ ^ O or tor other 



similar uses . 



Guaranteed not to crack, break or leak, 

while fireely admitting light. 

Bettfer than glass in every way and less expensive. 

Protects against Are better than glass does and 
can bejbut in placeby any workman. 

The General Electric Company has already put in 
place 300,000 sq. ft. at its Schenectady shops; also 
used by U. S. Government, railroad corporations, 
large manufacturers, etc. 

gST" Just as valuable far a small skylight vn a low-cost 
house as for the biggest factory. Builders and other 
moderate users are SPECIALLY invited to write to 
us for detailed information. 
TRANSLUCENT FABRIC CO., Quincy, Maes. 



MARINE Gasolene MOTORS 

Experts for years have ranked our engine with the big a- 
est grade, and it is now being copied oy other builders. 
We always endeavor to be on top, and for 1903 offer an 
engine built from Brand New Patterns, with new and 
original features— just what other engines will have 
five years hence. 

If you wdnt to be in the lead send for catalog fuWa describ- 
ing all parts, and then hay a "Rochester." 
ROCHESTER GAS ENGINE CO., 
693 Driving Park Ave., Rochester, N. Y., IT- S. A. 



MILLS FORALL MATERIALS. 

OUR BUSINESS IS TO MAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM C 0T- 
— I T0N-5EED TO ROOTS AND HERBS, 
BY AN UNEXCELLED PRO- 
CESS. IF YOU WANT 
ANY KIND OF A 
kJMIU OR GRINDING 
MACHINE. COME TO 
US AND YOU WILL 

GET THE BUST 

- _ , AND STILL SAVE 

0L* L mH ys °" C£ m° you S«^' 

SPROUT, WALDRON &. CO. 

. iNDJS* CATALOG N9 4) MUNCY, Pa. . 



Harvester, corn, W. Smolley , 731,717 

Hat holder, S. Hecht 731,567 

Hat shape retainer, C. T. Naftel 731,703 

Hay carrier, H. L. Ferris 731,558 

Hay press, J. Eutsler 731,556 

Headlight support and adjusting mechanism 

therefor, S. McConnell 731,938 

Heating device, A. & H. Leibold 731,580 

Heating system, steam, T. S. Hamilton 731,776 

Heel attaching machine, W. E. Searles 731,511 

Hinge, H. H. Pattee 731,811 

Hitching device, horse, H. Dalwigk 731,757 

Hitching or releasing device, horse, H. C. 

Graybill 731 ,770 

Honeycomb stripper, A. C. Miller 731,701 

Hook, A. R. Otterman 731,809 

Horseshoe, A. Clawson 731,431 

Horseshoe, J. Regan 731,616 

Hose nozzle, E. H. White 731,529 

Hot bearing indicator, J. R. Ma&le 731,801 

Hub, metal wheel, E. R. Wagner 731,037 

Hydrocarbon supply tank, G. B. Landers.. 731,918 

Hydrocarbon vapor burner, A. B. Macklin. 731,800 

Ice cream brick mold, J. J. Snigo 731,519 

Ice cream packing can, J. J. Snigo 731,518 

Incubator, W. N. Yeager 731,649 

Indexing mechanism, F. G. Echols 731,870 

Indexing mechanism, friction, F. G. Echols. 731,871 
Indicating the relati\(e positions of moving 

parts, H. W. Buck 731,992,731,750 

Induction coil, J. Splitdorf 732,014 

Inhaler, nasal, C. K. Teter 731,973 

Internal combustion engine, A. T. Collier.. 731,995 

Jar clamp, E. J. Kraetzer 731,690 

Jar closure, J. Kunkel 731,792 

Journal bearing, J. Tobin 731 ,978 

Journal boxes, lock for bearing pieces of, 

G. W. Lewis 731,694 

Journal brass and saddle, J. C. Wands . . . 731,724 
Knitting machine attachment, E. A. & 

A. M. Pigeon 731,494 

Lamp, C. Johnson 731 ,909 

Lamp, acetylene search, Murdock & Stroud. 731,596 

Lamp, electric arc, J. A. Rignon 731,711 

Lamp support, incandescent electric, F. W. 

Winbolt 731,829 

Latch, locking, L. W. Hall 731,775 

Lawn rake, G. W. Anderson 731,421 

Leather skiving and folding machine, F. 

L. Harmon 731,566 

Letter carrier's routing table and tiling case, 

C. C. Fields 731 ,559 

Lifting jack, E. T. Ogle 731,704 

Liquid distributing system, F. C. Birch 731,661 

Lock, J. Krajicek 731,691 

Lock washer, J. McGraw, Jr 731,599 

Log car, W. S. Kennedy 731,576 

Loom cam, bag, H. Bardsley 731,655 

Loom shuttle box operating mechanism, A. 

Barbier 731,532 

Loom wiring motion, E. Hollingworth. . . . 731,903 
Looms, means for preventing warp break- 
age in, C. F. Roper 731. 

Lorgnette and opera glass, combined, W. 

E. Stevens 731. 

Lubricator, Allen & Carver 731,731, 731 

Magnetic separator, A. E. Forsgren 731 

Mail bag catching and delivering mechan- 
ism, R. J. Meyer 731 

Mail box, A. R. McClelland 731 

Mantle and smoke bell support, H. J. 

SiegeJ 731 

Manure spreader, T. Brown 731 

Massage instrument, J. H. & C. Carpenter. . 731 

Massage roller, T. Lennox 731 

Match box, F. K. Kennedy 731 

Mattress, bed or couch, J. Hoey 731 

Mattress, woven wire, G. H. Buck 731 

Measuring and marking fabrics, etc., ma- 
chine for, A. Monfort 731 

Measuring and registering device for liquid 

supply tanks, J. G. Williams 731 

Mechanical movement, J. & F. Kloboucnik. 731 

Melting furnace, W. J. Brown 731 

Metal sheets, manufacturing thin, T. V. 

Allis 731 

Metal working machine, F. G. Johnson.... 731 

Metallic tie and rail fastener, J. Fraser.... 731 
Milling machine automatic return feed, 

Hakes & Carter 731 

Miter box, J. Larson 731,794,731 

Molding machine operating lever, F. J. 

Stratton 731 

Mop wringer and brush, L. D. Hast 731 

Motor mechanism, F. G. Echols 731 

Motors, controlling alternating current, P. 

J. M. Girault ...731 

Mower reaping attachment, E. A. John- 
ston 731 

Mowers, reapers, etc., spring clip for the 

cutting apparatus of, J. W. Pridmore.. 731 

Music leaf turner, W. A. Mercer 731 

Musical instrument, E. P. Oowles 731 

Nail and coating therefor, R. Mattice 731 

Nail feeding device, C. P. A. Jenssen 731 

Nail, spike, etc., C. Haas 731 

Nailing machine, H. W. Morgan 731 

Neck dressing for women, E. B. Ashmore.. 731 

Nut lock, W. Brotherton 731 

Oil burner, J. F. Rumple 731 

Oils from seeds, expressing, V. D. Ander- 
son 731 

Ore milling apparatus, G. R. Tuttle 731 

Ore, etc., separating machine for, D. S. 

Decker 731 

Ore separator, T. J. Reid 731 

Ore separator, magnetic, K. V. A. Eriksson 731 
Ores or for other uses, apparatus for sizing, 

S. R. Swain 731 

Ores or tailings with solutions of alkaline 

cyanids, leaching, C. W. Merrill 731 

Organ, reed, R. Essig 731 

Packing, Hughes & Taylor 731 

Paint compound, E. Bennett 731 

Paints, colors, dyes, or similar goods, de- 
vice or means for exhibiting and adver- 
tising, I. W. Drummond 731 

Paper box, foldable, H. Lowy 731 

Paper cutting and folding machine, S. D. 

Ruth 731 

Paper fastener, J. V. Washburne 731 

Paper, reed, F. J. Shaw 731,714, 731 

Pen feeder, fountain, J. Weeks 731. 

Pen, fountain, H. F. Buttner 731 

Petroleum blue burner, Hurwitz & Schapiro 731 
Photographic bath apparatus, C. S. L. Ken- 
nedy, reissue 12, 

Piano or organ player, mechanical, W. F. 

Bayer '.731 

Picture, embossed, A. Berninger 731 

Pile fabric, woven, R. S. & H. Cookson... 731 

Pipe coupling, Bradley & Peace 731 

Plant support, E. C. Sherman 731 

Planter, corn, R. O. Newell 731 

Planter, corn, R. V. Barry 731 

Planter, cotton chopper, and cultivator, 

combined, J. D. McKenzie 731 

Planter disk furrow opener or closer, seed, 

F. W. Wilson 731 

Pliers, E. E. Kleinschmidt 731 

Plow bar and regulating lever, Horton & 

Bennett 731 

Plow, disk, J. A. Creager 731 

Plow harrow attachment, J. C. Fooshe 731 

Pocket, garment, J. D. Wentworth 731 

Poke, animal, J. E. McClanahan ; 731 

Portable seat, Czermak & Tischler 731 

Powder, apparatus for inflaming rock, 

Reinelt & Nowarra 731 

Power and brake system, combined, Potter 

& Clark 731 

Power transmission mechanism, J. Dring.... 731 
Power transmitting mechanism, means for 

supporting, L. J. Le Pontois 731 

Precious metals from solutions, sulfuric acid 

process of extracting, G. A. Bahn 731 

Press, V. D. Anderson 731,734, 731,735, 731 

Pressure gage, C. J. Manning 731 

Printing apparatus, yarn, C. L. Horack .... 732 

Printing press, G. W. Prouty 731 

Printing press, H. A. W. Wood 731 

Printing press, J. Krehbiel 731 

Printing press, J. F. Ames, reissue 12, 

Propeller shafts, apparatus for regulating 

the speed of, T. A. Duiff 731 

Propelling mechanism, boat, M. N. & D. R. 

fcheen 731 

(Continued on page 18.) 



BACKUS 

GAS & GASOLINE ENGINE 

Simple, Economical, Durable. 
Suitable for all kinds of work. 

BACKUS WATER MOTOR, cheapest power known 

Write for circular and prices. 

BACKUS WATER MOTOR CO., Newark, N.J.. U.S.A. 




Jo Owners of Gasoline Engines, 
Automobiles, Launches, Etc 

The Auto=Sparker 

does away entirely with all starting and 
runni ng batteries, their annoyance and 
expense. No belt — no switch — no bat- 
teries. Can be attached to any engine 
now using batteries. Fully guaranteed; 
write for descriptive catalog. 

Motsinger Device Mfg. Co., 
14 Main St., Pendleton, Ind, 



M Century Mist 

r H. P. GASOLINE CAR 



A Light Touring Car 
at a Reasonable Price 

Factory $751) 

The Most for the 
rionev Ever Offered 
in an Automobile. 

Write for Catalogue, Terms and Full Particulars 

CENTURY MOTOR VEHICLE CO. 

Syracuse. N. Y., U.S.A. 




Do You Want a 
Higher Salary? 

During the last eleven years our special training 
in the trades and engineering professions has en- 
abled thousands to obtain better salaries and posi- 
tions. Our Courses cost from $10.00 up. Terms 
easy. No books to buy. Every I. C. S. student is 
entitled to the assistance of the Students' Aid De- 
partment in securing advancement or a new posi- 
tion. Write TODAY, stating the subject in which 
you are interested. 

INTERNATIONAL 

CORRESPONDENCE SCHOOLS, 

Box 942, Scranton, Fa. 



MILE-A- 
MINUTE 



MITCHELL 
MOTORCYCLE 




3X Brake Horse Power. Price $225. 

Speed with Racing Gear, 60 Miles Per Hour. 
WISCONSIN WHEEL WORKS. Turnor Ave., Racine, Wis. 




AMERICAN BOAT & MACHINE CO., 
ROW, SAIL, AND PLEASURE BOATS, 

Marine Station. ST. LOUIS, MO. 



TWELVE 
PASSENGER BRAKE 



Seats comfortably three full grown 
persons in each seat. Wheels 40 
inches in diameter and provided 
with 4}4 inch face Traction tires. 
The best ever made. 




A GREAT MONEY MAKER 



These Vehicles are very popular and are adapted for Hotels, Summer 
Resorts, Coifing, Park Touring and Business Travel. Bodies are 
furnished for the above No. 5 Gear, suited to every kind of commercial 
delivery. Write for Catalogue B. 

CHICAGO MOTOR VEHICLE CO. 

370-372 Wabash Avenue 
Factory : Harvey, 111. CHICAGO, ILL. 



A SKIN CAME IS 





CRE-SOLVENT 



The Game is to get the Grease, and Grime oS without removing 
the skin. Play tne Game. It only takes a few seconds. Coats 
five games for one cent. 75 Games in one tin box. Let's see, 



The Game is to ^ 

; only 1 

„ ...... — „.,. 75 Games in t - 

that's 15c. Right ! 25c. box even cheaper. 

GET INTO THE GAME 

Stick to GRE-SOLVENT, and nothing but the Skin will stick 

to you. Samples sent free. "miles ahead of soap" 

n THE UTILITY COMPANY 

Barclay A Greenwich Ste.. New York City 



\ R. 



TUBULAR 
DRIVING LAMP. 

T is the only perfect one. 
IT will not blow or jar out. 
IT gives a clear, white light. 
IT is like an engine head- 
light. 
IT- throws the light straight 

ahead from 200 to 300 ft. 
IT burns kerosene, 

Send for book (free). 





tR. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special discount. 
fc/%%/%,-ESTABLISHED 1840. 



Gas Engine 
IGNITER 

Complete with t»ark coil, »12.00i 

The Best Thing on the market. 

Latest and most improved model. 

%W Send for Circular. 

Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 





Volt Ammeters 

Pocket size, but lar^e enough for accuracy 
and practical use. Various ranees for test- 
ing batteries, electric light, telephone and 
other circuits, etc. AIbo, Voltmeters and 
Ammeters for general measurements, 
jy Send for Circular. 

Tj. m. pignoi.et, 

80 Cortlandt Street, New Tork, N. Y. 



Automobiles 
Doitt Groan 





ELEVATING - CONVEYING X'-*t^v 

POWER TRANSMISSION MACH'Y\* \<?^%' 

GOAL WASHING MACHINERY 



Coal Mining Machines] 

Electric Mine Locomotives 
POWER COAL DRILLS 
COAL HANDLING MACHINERY 
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Durand Mfg. Co. 

Eastern Widewaters (Culver Rd.)- 
ROCHESTER, N. Y. 

High-grade canoes and skiffs our 
specialty. All canoes have brass 
strips between joints, making them 
watertight. We also build launches 
to be operated by gasoline, steam 
andfootpower,sailboats,etc. Write 
us before placing your order; it will 
pay you to do so. 




WONDER Acetylene Burners 



ARE THE BEST 

Sold by good dealers or write 
66* STATE LINE MFG. CO. 

9th &. 10th Sis., Chattanooga, Tenn., U. S. A. 



msK 



"BEST" LIGHT 

is a portable 100 candle power 
light, costing only g cents per 
week. .Makes and barns its own 
gas. Brighter than electricity 
or acetylene and cheaper than 
kerosene. Ho Dirt. No Grease. 
No Odor. Over 100 styles. Lighted 
instanly with a match. Every 
lamp warranted. 
Agents Wanted Everywhere 

,THE"BEST"LIGHTCO. 

87 E. 6th 8treet> 
CANTON, OHIO. 



THE 
ST 



LIGI 



YOU ARE EASY 

If you need a carpenter to help you repair your roof with 

Warren's Natural Asphalt Sand Surfaced Roofing 

The best and most ser- 
viceable prepared roofing 
on the market. It is dur- 
able, tire-proof, and does 
not require painti ng. 

Comes ready to lay in 
rolls containing 108 sq. ft. 

Warren Chemical & Mfg. Co., 18 Battery PI ., New York 




FLY PAPERS. — FORMULAS FOR 

Sticky Fly Papers are contained in Scientific Ameri- 
can Supplement Nos. 1057 and 1324. Bach issue 
contains several recipes. Price 10 cents each, from 
this office, and from all newsdealers. 




ARTESIAN 



I Wells, Oil and Gas Wellsdrilled 
I by contract to any depth from 50 
I to 3000 feet. We also manufac- 
1 ture an d f urnis h ev erythin e re- 
I quired to d.-ill and complete 
I same. Portable Horse Power 
J and Mounted Steam Drilling 
I Machines for 100 to 1200 feet. 
] Write us stating exactly what 
I is required and send for illus- 

I trated catalogue. Address 

PIERCE WELL ENGINEERING AND SUPPLY CO. 
136 Liberty Strbet. new Yoke. U. s. a. 




INDUCTION 

LAJ 1 L.O for experi- 
ments in X rays and 
other electrical work. 
t&~ Catalogue Free. 
E. S. RITCHIE & SONS Bpookline, Mass 



Rider Agents Wanted 

in each town to ride and exhibit sample bicycle 
'03 ModelS h>9hgrade$9to$|5 

1901 & '02 Models, best makes $7 to $10 
500 2ND . HAND WHEELS 

all makes and models good as new $8 to SS. 

Great Factory Clearing Sale. We ship 

on approval and 10 day'* liHW 

[without a cent in advance. 

EARN A BICYCLE taking orders 
for us. Write at once for bargain list and. 
'our wonderful special offer to agents. 
lr "-*-es, equipment, sundries, half price. 

UTOMOBILES ^SSJS. 

_ ond hand Autos and Motor Cycles. All makes 
and styles. If interested write for Automobile. Catalogue. 

MEAD CYCLE OOMRMTir, %&£%, 





Don't judge the Phonograph by what 
you have heard — the imitations or the 
old styles— but call at the nearest 
dealer's and hear the Phonograph with 
Mr. Edison's recent improvements. 

5000 DEALERS SELL PHONOCRAPHS 

NATIONAL PHONOGRAPH CO.. Orange. N.J. 



The Ball Bearing 

DENSMORE 

Let us show 
you the im- 
provements 
by which the 
Densmore 

DOES MORS 

than any 
other type- 
writer. 

Catalogue for 
the asking. 

309' Broadway, New York 





Made of fine cloth, exactly resembling fashionable 
linen goods. 10 collars or 5 pairs euffs, 25c. IBv mail Kc.i 

\ M»~£Mndry Work. WlMn soiled Discard. 
■Reversible Collar Co.. Dept. 3, Boston, Mass. 



STARTS BY HAND 

A turn of the fly-wheel admits the first 
charge, another turn compresses it against 
the piston so that when the " 
snapped the 

ninC Gas or Gasoline 
U LU O Engine 
is ready for work. No 
self-starter is necessary. 
Every part or. this strong 
and simple engine is me- 
chanically perfect and al- 
ways dependable. Send for 
new catalogue. 
Olds Motor Works, 216 River Street, Lansing, Mich. 




ARMSTRONG S PIPE THREADING 




CUTTING-0FF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
v/awersally acknowledged to be 
THK best. t&° Send for catalog. 
THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 



The SuperiorDomeFurnace 

is designed to beat small cottages, offices, 
stores, etc. Fitted with double feed doors. 
Suitable for wood or hard or soft coal as 
fuel. Heavy steel combustion dome with 
interior diving flue. Constructed with a 
view to simplicity, strength, heating capac- 
ity and durability. Can be regulated from 
living rooms withoutgoing to cellar. 
Price list on application. 

UTICA HEATER CO., Utica, N.Y.. U.S.A. 




jLW FABE1 

Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street, New York, N. Y. 

GRAND PRIZE, Highest Award, PARIS, 1900. 



HERCULES SEAMLESS 

The HIGHEST 
The ORIGINAL 

ALL °tb erB imitations. 

40,000 in use on high pressure. 

HERCULES FLOAT WORKS, 

Box 372, 

Springfield, Mass. 



FLOATS 



GRADE 

made. 
Seamless 

Floats, 




The Apple Automatic Igniter 



Pulley, J. T. Duff 731.552 

Pump, T. Downs 731,549 

Pump, L. J. Russell 731,623 

Pump, S. N. Hall .' 731,892 

Pump, double acting, S. N. Hall 731,893 

Pumping engine, direct acting, W. May... 731,929 

Push button, A. Lungen 731,479 

Puzzle, thimble, H. Sehierhorst 731,957 

Rail switch, traction, H. & H. Williams... 731,643 
Rails, means for preventing the spreading 

of, M. Sellers 731,512 

Railway brake, P. Hallot 731,894 

Railway construction, S. E. Duff, reissue.. 12;I26 

Railway rail Joint, H. T. Lockwood 731,582 

Railway rail joint, J. C. Wallace 731,638 

Railway rail joint, C. G. Polleys 731,706 

Railway, ship, O. Philipp 731,945 

Railway switch, street, J. E. Scott 732,011 

Railway switches, device for operating 

street, E. Robbins 731,952 

Railway transfer table, Nelson & Herr- 
mann 731,806 

Railway vehicle lighting apparatus, B. G. 

Lamme 731,466 

Reaper or mower rake attachment, G. 

Hauenstein 731,897 

Receptacle closure, J. A. Landsberger. . . . 731,793 

Receptacle stopper, C. A. Tatum 731,523 

Reclining chair, F. C. Hodges 731,456 

Refrigerating apparatus, E. W. Millburn... 731,802 
Refrigerating machines, device for prevent- 
ing vapor from passing the expansion 

valves of, G. T. Voorhees 731,824 

Regulator disk, H. M. Sheer 731,959 

Rifle range, St. Legier & Herbage 731,967 

Rivet holder, pneumatic, E. Gunnell 731,772 

Rock drill shaping and sharpening apparatus, 

W. W. Word 731,728 

Rock drilling machine, J. G. Heimrich 731,569 

Rolling press, Gillen & \nderson 731,769 

Rotary engine, C. T. Benson 731,425 

Rowing machine, L. W. Grayson 731,998 

Sack holder, E. E. Elliott 731,442 

Salt graining apparatus, J. S. Clarke 731,754 

Sand blast, J. Perdew 731,812 

Sash, window, A. L. Bolles 731,847 

Saw jointer, E. J. Hicks 731,901 

Saw Jointer and gage, combined, R. E. 

Poindexter 731,947 

Saw set, H. Cottrell 731,864 

Saw setting machine, B. F. Briley 731,851 

Scale, M. Schwartz 731,025 

Scale, weighing, N. Newman 731,807 

Seed huller, cotton, F. A. Wells 731,988 

Seeder, Jones & Rhea 731,463 

Serving apparatus, T. H. Munroe 731,936 

Sewing cabinet, A. E. Thayer 731,974 

Sewing machine, blindstitch, J. G. Lewis, 

731,695 to 731,697 
Sewing machine, boot or shoe, F. Doucet.. 731,761 

Shade bracket, window, A. Brzykcy 731,540 

Shade, window, A. R. Hagner 731,774 

Shaft clamp, H. C. Swan 731,971 

Shaft coupling, J. E. Vandegrift, et al 731,635 

Shaft coupling, flexible, A. Peteler 731,813 

Shaft end, vehicle, J. Sigrist 731,627 

Shaping machine A. Kimble 731,786 

Shaving apparatus, F. J. Halbekann 731,562 

Shears attachment, W. Kanter 731,687 

Ship derrick, D. F. Macdonald 731,584 

Ship's state room, J. W. Boughton 731,848 

Shock or hay loader, Little & Rogers 731,698 

Shoe, P. Yon 731,650 

Shoe holder, W. R. Patterson 731,492 

Show card, H. H. Garrison 731,884 

Shuttle, E. L. Castor 731,856 

Sidewalk, concrete steel, W. Mueser 731,595 

Sieve or bolting machine, gyrating, A. 

Wolf 732,019 

Sifter, flour, G. W. Hancock 731,895 

Signs, making, Blossom & Dysert 731,846 

Silk reel, high speed, E. Fougeirol 73l;765 

Sled, W. A. Marqua 731,925 

Slicing machine, E. F. Smith 731,516 

Smoke consuming furnace, Clark & Du 

Quesne 731,546 

Snap, harness, W. P. Morrow 731,489 

Sodium oxid, making, A. Bischler 731,748 

Soldering iron, electric, J. I. Ayer 731.838 

Soldering machine, can, G. F. Leiger . . 732,003 

Soldering machine, can body, G. F. Leiger.. 732,005 
Sole and heel protecting device for boots, 

shoes, etc., J. T. Sutcliffe 731,970 

Spark arrester, T. J. Hawkins 731,898 

Spectacles, temple for, C. A. Zeiser 731,830 

Speed changer, C. F. Roper 731,503 

Speed changing apparatus, electrically con- 
trolled, L. J. Le Pontois 731,470, 731,474 

Speed changing mechanism, electrically con- 
trolled, L. J. Le Pontois 731,472 

Spreading roll, D. H. Lentz 732,006 

Spring clip, G. W. McGill 731,598 

Spring clip for holding papers, etc., G. W. 

McGill 

Stack former, straw, D. Cook 

Stamp shoes or dies, making, W. Brinton.. 

Staple machine, R. K. Marple 

Staple machine, Suverkrop & Coates 

Stay bolt, S. M. Vauclain 

Steam boiler, R. W. Barton 

Steam engine, low speed, G. P. Clark...... 

Steam separator, G. I. Roberts 

Steam trap, M. W. Cottle 

Steel, toughening manganese, R. A. Had- 

fleld 

Stereotyping, W. Nicholas 

Stone breaker, E. Deane 

Stone conveyer, artificial, N. F. Palmer.... 
Stone, manufacturing artificial, W. Owen... 
Stone removing apparatus, J. P. Moran .... 

Storage battery, C. Bruno 

Storage structure, A. H. Woodward, 

732,020, 

Stove heating, D. Lippy 

Stove hood, M. Warren 

Stove, lamp, A. S. Martin 

Stovepipe, D. N. Thomason 

Stoves, air valve for hot blast, G. K. Ham- 

feldt 

Strainer, milk, C. A. Dunn 

Strainer, tea or coffee, A. H. Leach 

Streets, roads, or footpaths, implement for 



For Jump Spark or Touch Spark. 



' Zinc paint cracks; | 
white lead chalks off. 

Ration's 
SUN-PROOF Paint 

does neither. Guaranteed to wear 

for five years. 

Pittsburgh Plate Glass Co., General Dis- 
tributers. Send for Book of Paint Knowledge 
and A dvice ( free) to ,, 

PATTOS PAINT CO., "* 

223 lake St., Hilmukra, Wis, 



Dearborn JuniorTYPEWRITER TABLE 

CABINET 

Guaranteed the 
most complete 
Typewriter Table 
Cabinet ever sold. 
Solid Golden Oak, 
42 inches long, 24 
inches deep. Ef- 
fective and inval- 
uable note book 
holder free with 
each cabinet. We 
ship to responsible 
parties on approv- 
alior $18 freight 
prepaid east of 
Rocky Mts. What 
more can we offer! 
Write now f orf ree 
illustrate t cata- 
logue of Dearborn 
Typewriter 
Cabinets. 

DEARBORN DESK COMPANY. 

1933 First Ave., Birmingham, Ala. 210 Monroe St., Chicago, III, 

Manufacturers of Typewriter Cabinets exclusively. 




Everybody's Punching Bag 

HAVE YOU YOURS? 

Agnota Vest Pocket Punching Bag 

(Patented September 30, 1902, and December 11, 1900) 

Quick as lightning in action. Greatest eye and muscle 

trainer ever invented. When not in use weighs two 

-4 ouncesand 

1 ,■—.._ ^A/^"'^ /t£~~\ *°lds in vest 

ar' ^^'~ m ~*~'**f f¥ ' (f(f i pocket Selling 

now like wild 
lire. Complete 
with Punching 
Bag, Rubber Connection and Hand Clasp for only '25c. 
by mail. Sendforillustrated pricelist. Manufactured by 



THE M. 



LINDSAY RUBBER CO. 
298K Broadway, New York 



URRAY 



PRICE 

$60.00 




MUHRAT TOP CONCORD BUGGY. 



SEVENTEEN YEARS 

of honest, straightforward and enviable business 
reputation is back of every " Murray " Vehicle, Har- 
ness and Saddle. And they cost no more than the 
"unknown kind." We guarantee every ''MURRAY" 

Vehicle that leaves our factory against breakage for 
two years. Our line is most complete, consisting of 

Buggies, Surreys, Phaetons, Road Carts, Road 
Wagons. Bike Wagons, Traps, Spring Wagons. De- 
livery Wagons, Milk Wagons, Mall Wagons, Bakers' 
Wagons, Butchers' Wagons, Laundry Wagons, Pony 
Vehicles, Farm Carts, Farm Wagons, Contractors' 
Carts, Contractors' Wagons, Dump Carts, 

SADDLES and HARNESS 

We will be glad to mail you our liarge Illus- 
trated Catalog No. 33. It's free for the asking. 

WILBER H. MURRAY MFG. CO., 

CINCINNATI, OHIO. 



Will Make Hair Grow 



Fop any gas engine, stationary, au- 
tomobile or marine. 



^^Hj^F^ Does away with batteries and belts. 

Water 4 Dust Proof Write far circular. 

THE DAYTON ELECTRICAL. MFG. CO. 

NO. 80 South St. Clair St., Dayton, Ohio, D. S. A. 



COLD GALVANIZING 



Save all the Spelter consumed in galvanizing by the hot process 
by using our Patent Cold Galvanizing Process, as theamount of spelter 
lost as dross io the hot process if used io our process will give sulficieDt 
protection to any kind of work to make it rust-proof even against salt 
atr and sea water. Our Patent Process Is now in use all over the country. Our licensees include U. 8. Government, The Standard Oil 
Co., Herreshoir Boat Building Co., Townsend & Downey, Armour Packing- Co. Licenses granted on royalty basis. 
Sample and custom work done at our factory, 108-11 \T. nth St. Main Office, 348 Broadway. 1 to 9 Park Avenue, Brooklyn. 

V. S. ELECTKO-tsALVANIZHrCr CO. 



clearing, r\ Draeger 
Sulfuric anhydrid, apparatus for making, 

C. Daub 

Supporting and attaching device, combined, 

C. Johnson 

Switchboard, J. F. Skirrow 

T-bars, angle bars, etc., machine for 

straightening, G. H. Geyer 

Tap, P. J. Kelly 

Teeth, porcelain crown for, W. H Mosley.. 
Telephone notation register, J. P. McKee . . 
Telephonic toll collecting devices, electrical 

indicator for, R. B. Hszlett 

Telephoning apparatus, J. R. Troland 

Tenpin centering and leveling device, C H. 

Gunn 

Testing apparatus, G. J. Henry, Jr 

Thermostat, A. Roesch 

Thill coupling, E. Trainer 

Thread dressing machines, twisting head for, 

G. A. Freaenburgh . . . : 

Ticket case, M. Macdonald 

Tickets, machine for dating and numbering 

mileage, W. H. Ogan 

Tidal elevator, C. D. O'Leary 

Timepiece regulator, C. C. Sibley 

Tincture extractor, H. Redlich 

Tire, rubber, C. Grotz 

Tongs, grappling, R. E. LaCkner 

Tool, combination, W. R. Clark 

Tool, combination, J. Koegel 

Tools, machine for relieving fluted, F. G. 

Echols 

Torch, W. J. Hackett 

Toy, chance, C. J. Dorsey 

Track switch, elevated, H. H. Drew 

Treadle power, J. J. Cooke 

Trestle, adjustable, L. G. Cantrell 

Tripod, W . F. Folmer 

Trolley finder, G. T. Roberts 

Trolley pole controller, J. J. O'Donnell 

Trucks, brake rigging for six-wheeled, F. 

P. Livingston 731,477, 731,478, 

Truss, J. Rallton 

(.Continued on page 19.) 



731,507 
731,862 
731,748 
731,587 
731,030 
731,983 
731,657 
731,664 
731,053 
731,756 

731,450 
732,026 
731,866 
731,941 
731,608 
731,933 
731,429 

732,021 

731,476 
731,985 
731,926 
731,975 

731,452 
731,553 
731,920 

731,762 

731,758 

731,908 
732,012 

731,675 
731,784 
731,594 
731,805 

731,899 
731,822 

732,024 
731,571 
731,620 
731,721 

731,883 
731,480 

731,490 
731,491 
731,819 
731,615 
731,677 
731,917 
731,859 
731,916 

731,873 
731,891 
731,760 
731,440 
731,863 
731,994 
731,879 
731,954 
731,606 

731,797 
731,709 




EVANS' 

Vacuum Cap 

This appliance will massage the 
scalp and force a free and health- 
ful circulation. Stops hair from 
falling out and restores a normal 
growth where live follicles exist. 
It is used about 10 minutes, twice 
a day. Price of outfit, complete, 
is $35.00. Money refunded in full 
if not satisfactory after 30 days' 
use. 

EVANS' VACCEM CAP CO. 

St. Louis office, Fullerton Build- 
ing. New York office, Room 12, 
1300 Broadway. 




For Either. 



Machine No. 78. 
Range 2%-i in. R. H. 



Hand ^ Power 

This machine is the regular hand machine sup- 
plied with a power base, pinion, countershaft, 
etc., and can lie worked as an ordinary power 
machine or taken from its base for use as a 
hand machine. * Length of pipe handled 
easily in small room. Illustrated catalogue 
—price list free on application. 

THE CURTIS & CURTIS CO., 

6 Garden St., Bbidgepobt, Conn. 



TO KEEP COOL 

you must have a whirling fan to drive tbe heated, im- 
pure air from your rooms. Will you pay $15 or more for 
an electric fan, or will you buy our famous 

Water Motor Fan 



which makes 2,000 revolutions 
a minute and throws a current 
of air as strong as does an elec- 
tric fan yet costs only 



$1.50 




It can be attached to any BPigot direct, or connected 
by rubber hose and attached to wall in sameor another 
room. Can be Adjusted by anyone— even a child— qjjiick 
ly and easily. The fan is ten inches in diameter, t Re- 
quires but low pleasure, tbe motor being fed through a 
1-16-inch hole. Runs smoothly, without noise or annoy- 
ance—especially desirable for the sickroom. Cannot 
cet out of order. 

Price Complete $1.50 Booklet free 

Good Agents Wanted to sell the Water Motor F£n to 
tbe thousands who have been waiting for a perfect fan 
at a low price. 

DELAWARE RUBBER CO., Dept. 107, 
631 Market Street, Philadelphia, Pa. 
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HENRY CARET BAIRD & CO., 

INDUSTRIAL PUBLISHERS.BOOKSELLERS & IMPORTERS, 

810 Walnut St., Philadelphia, Fa., U.S.A. 

tW Our New and Revised Catalog e of Practical and 
Scientific Books. 94 pages, »uo (M ay 15, 1903); a Catalogue 
■of Boohs on Metallurgy, Mining, Prospecting, Mineralogy, 
Geology, Assaying* Analysis, etc.; a Catalogue of Books on 
Steam and the Steam Engine, Machinery, etc.: a Catalogue 
of Books on Sanitary Science, Gas Fitting, Plumbing, etc., 
Ojid our other Catalogues and Circulars, the whole covering 
every branch of Science applied to the Arts, sent free and 
free of postage to anyone in any part of the world who 
will furnish his address. 




I Print My Own Cards 

Circulars, newspaper. Press, $5. 
Larger size, $18.00. Money saver. 
Bi« profits printing for others. 
Type setting easy, rules sent. Write 
for catalog, presses, type, paper, etc., to 
factory, The Press Co., Meriden.Conn. 



PRICES REDUCED STSrt? 

u $4.00 Vapor Bath Cabinet 92.25 each 
$5.00 Quaker ** " 3.50 each 

$10.00 " " " 6.10 each 

$1.00 Face & Head Steam. Attch. 65c 
! Qu ality best. Guaranteed. $2. Book 
| Free with all "Quakers." 
I Write for our Hew Cata- 
I logme, special 60- Day offer. 
|I>ont miss it. Your last 
I chance, Bfew plan, new 
I prices to agents, sales- 
_ ,- . __ f men, managers. Wonder- 
ful sellers. Hustlers getting rich. Plenty territory. 
World M*P|ff Co., 97 World Bids., Cincinnati, O. 
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W ?. AT Schapirograph ? 

THE DCPMCATOK that cleanly multi- 
copies anything written with pen or typewriter, alBO 
music, drawings, etc. One Original gives 150 copies 
BLACK ink in 15 minutes. A VOIDS stencil, 
washing, delays, and expensive supplies. Price, 
complete, cap-size outfit, $8.00. Lasts for years. 
Sent on 5 DAYS' FREE TRIAL without de- 
THE S. A. S6HAPIR0GRAPH CO., 265 Broadway, New York. 
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SAFE- 
GUARD 



yoar correspondence. No 
other method can provide 

the peculiar advantages of 

the genuine Shannon System of Filing. Instant 
, location of any letter, absolute assurance that no 
paper can he lost or mis- 
I placed, unlimited 
I pacity — are among 
' ■*"* features, 




— charges 

prepaid — to any point east of 

the Missouri River. Price includes 

indexes. Same as above, with lock, 

$6.75. Write for folder, " 184 F." 

•Ya-wman CgX Erbe Mfg. Co. 
I Main Factories and _ 

Executive Offices Rochester, N. i . 






CONTROL OF FIRE.— VALUABLE PA- 

per on Are extinguishment. Scientific American 
Supplement 1134. Price 10 cents. For sale by 
Munn & Co. and all newsdealers. 




Look at Your Nails 

_— USE 

Polpasta 

FOR MANICURING 

PREVENTS brittle nails, CORES CALLOUS CDTICLB 
and gives the nail that peculiar well-cared-f or look. 
At Your Druggists', 25c. per jar. 

To start you with 



One P. B. Flexible Pile 
Six F. B. Emery Boards 
One F. B. Orange Stick 
Samp l®f Polpasta 
Sam plot F. B. Nail Powder 



*¥iekj 
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goods, this outfit 

by mail 25c. 
FORQUICNON MFC CO., 18 E. 16th St., New York 

Sample of Polpasta and Catalogue for 2c. stamp. 




The Franklin Model Shop. 

Experimental work for inventors; any- 
thing in metal from a single piece to a 
complete working model. Apparatusfor 
colleges. Exhibition models. Introduc- 
tion samples of patented articles. Spe- 
cial tools for making metal novelties. 
Inventions perfected. Drawings and de- 
signs worked out from inventors' ideas. 
Send for circular 9. 

PARSEJjL. & WEED, 
129-131 West 31st Street, New York. 



Do You Want CASH 




FOR YOUR 



f Real Estate Expert. 



Real Estate or Business? 

I can get it for you. Send me full description and 
lowest cash price. My methods differ from all 
others. My officeis headquarters for cash buyers. 
Makes no difference where you are located. Write 
to-day. Established 1881. Bank references. 

FRANK P. CLEVELAND, 
1510 Adams Express BIdjj., Chicago 



ENNEN'S 



B0RATED 
TALCUM 



XPILET 



'•APos 



J PRICKLY HEAX iLryS 
f CHAFING, and S~£ 

oltbc aUo. 
Removes all odor of perspiration* De- 
r llgfatfu f l after Shaving. Sold everywhere, or 
^lweceipiTr^5c. Get Mermen's (the original). Sample Free. 
CERHARD MENNEN COMPANY. Nowk. N.J. 



Twine or cord, ball or cop of, J. Good 731,888 

Type justifying means, C. H. Cochrane 731,666 

Typewriting machine, H. J. Halle 731,564 

Typewriting machine, F. F. Anderson..... 731,834 
Typewriting machine adding attachment, A. 

C. Schuman 731,958 

Typewriting machine printing or type bar 

mechanism, F. X. Wagner 731,528 

Universal joint, A. Poidatz 731,495 

Valve, dry pipe, P. Evans 731,877 

Valve, fluid controlling, G. C. Savage 732,010 

Valve motion, P. L'Orange 731,699 

Valve, rotating steam or water, H. E. Par- 
son 731,942 

Valve, steam feed, W. C. Trout 731,633 

Varnish composition, quick, G. Tuschel .... 731,723 

Vegetable crusher, M. Warren 731,986 

Vehicle box corner fastening, E. L. Phipps. 731,946 
Vehicle brake, motor road, Charron & Girar- 

dot 731,753 

Vehicle, motor road, N. Cernatesco 731,545 

Vehicle rack, rubber tired, J. J. Allen 731,651 

Vehicle running gear, G. H. Condict 731,755 

Vehicle running gear, R. A. Moore 731,803 

Vehicle steering gear, J. L. McDowell. .... 732,025 

Vending machine, C. M. Mitchell 731,593 

Vise, bench, D. L. Smith 732,013 

Wagon body, C. W. Behrens 731,534 

Washing machine, R. J. Bailey 731,840 

Watch, stem winding, E. Koehn 731,789 

Water, apparatus for softening or otherwise 
chemically treating, filtering, and stor- 
ing, F. B. Leopold 731,468 

Water heater, T. E. Leach 731,921 

Water heater, food warmer, and drying rack, 

combined, C. H. Asling 731,531 

Water motor, C. A. Arnsberger 731,835 

Water purifying and softening apparatus, 

S. H. Hodgkin 731,902 

Water towers or the like, automatic pneu- 
matic balance for, H. H. Gorter 731,889 

Water wheels, water nozzle for impact, G. 

J. Henry, Jr 731,570 

Wave motor, W. S. Jacobs 731,780 

Weaning device, calf, A. N. Bender 731,424 

Weft fork mechanism, A. Dube 731,868 

Weighing-machine, automatic, S. S. Blais- 

dell 731,845 

Weighing machine, coin-operated, Van Guy- 
sling & Romans ..; 731,823 

Welding machine, C. H. Clayton 731,665 

Well lining, J. W. Beaumont 731,742 

Wheel, W. P. Yancey 731,648 

Wheel tensioning device, S. B. Whiteside.. 732,017 

Whiffletree, C. T. Stephens 732,015 

Windmill attachment, J. P. Muller 731,935 

Winder, thread, M. V. Palmer 731,609 

Window, T. Suliks 731,969 

Window frame and sash, J. C. McMahon . . . 731,600 

Wrench, C. F. Folsom 731,880 

Wrench for cylinder teeth, W. H. George.. 731,886 

Wringer. See Mop wringer. 

X-ray tube shield, R. Friedlander 731,767 



DESIGNS. 



36,373 

36,375 



Bottle, C. B. Garwood 

Bracket, window shelf, W. H. Kohr 

Brushes or similar articles, back for, O. 

Leigh 36,372 

Chandelier trimming, E. Gothberg 36,374 



TRADE MARKS. 

Antiseptic and uric acid solvent, internal, 

Knoll & Co 40,632 

Apples, dried or evaporated, F. Ducasse.... 40,648 

Belts, wearing apparel, A. C. Knothe 40,627 

Butter print, McCanna & Fraser Co 40,650 

Carbonating powder, Church & Dwight Co.. 40,647 

Coffee, S. J. Vlasto 40,646 

Corset covers, ladies', Imperial Underwear 

Co 40,626 

Cotton goods, Burton Bros. & Co 40,624 

Eggs, Debow & Co 40,649 

Embalming fluid, C. C. Howard 40,639 

Fabrics, certain named, R. Kron 40,625 

Fire extinguisher, dry powder, Swan Dry 

Powder Fire Extinguisher Co 40,643 

Lampblack, Wegelin & Wilckes Black Mfg. 

Co 40,642 

Leather for certain named purposes, Scheffer 

& Rossum 40,630 

Leather, patent leather shoes and slippers, 

patent, H. F. Sommer & Co 40,628, 40,629 

Liniments for external and internal uses, 

G. B. Russell 40,638 

Medical compound to be used as a haemo- 
static, Knoll & Co 40,633 

Oil, lubricating, W. P. Fuller & Co 40,640 

Paper, toilet, Scott Paper Co 40,651 to 40,653 

Press board, Rogers Paper Mfg. Co 40,654 

Remedies for diseases of the stomach and in- 
testines, internal, McConnon & Co.... 40,637 
Remedies for kidney, liver, and bladder trou- 
bles, A. F. Richardson 40,636 

Remedies for skin diseases, Knoll & Co.... 40,634 
Remedies for throat and lung diseases, A. F. 

Richardson 40,635 

Soda water and mineral waters, Andrew Lohr 

Bottling Co 40,645 

Stovepipes and pipe elbows, Canonsburg Iron 

and Steel Co 40,656 

Tableware, silver and plated articles of, 

Wm. Hutton & Sons 40,657 

Tanning extract, leather, Stamford Manufac- 
turing Co 40,641 

Telephones, Waldberg & Co., Gesellschaft 

mit Beschrankter Haf tung 40,655 

Tonic laxative and stomachic for man, G. H. 

Smith 40,631 

Vulneraries, Nelson, Baker & Co 40,658 

Whiskies, certain named, F. Chevalier Co.... 40,644 



LABELS. 

* 'Baroda* Ceylon Tea," for tea, Allen, Slade 

& Co 10,128 

'Belle of Williamson," for flour, Diamond 

Roller Mills 10,132 

'Brownie's One Night Roach Powder," for 

an insecticide, W. Roschen 10,124 

'Chlorodyne Plaster," for medical plasters, 

J. S. Angeny, Jr 10,123 

'Crescent Corn Syrup," for syrup, Illinois 

Sugar Refining Co 10,129 

"E. Poncelli & Cia," for vermouth, J. Clavel 

Wine & Cordial Co 10,125 

"Golden Grain Fancy Table Syrup," for 

syrup, Illinois Sugar Refining Co 10,130 

"Hentz's Curative Bitters," for a medicinal 

preparation, Hentz's Bitters Co 10,122 

"Kyffhauser Lager Beer," for bottled beer, 

Ferd Helm Brewing Co 10,127 

"Mme. A Drees* The Alberta Hair Waver 
and Curler," for hair wavers and curlers, 
A. Drees 10,121 

"Neustadter Vogelgesang," for wine, Paul 

Schmidt Co 10,126 

"Rex Fancy Table Syrup," for syrup, Il- 
linois Sugar Refining Co. 10,131 

"United Silk Workers Association of Amer- 
ica Union Label," for silk or silk mixed 
woven fabrics, United Silk Workers As- 
sociation of America 10,120 

PRINTS. 

"Rocky Ft-rd Cantaloupes," for cantaloupes, 

Gray Lithograph Co 745 



ERF0RATED METAL 



EVERY DESCI 



•VACATIONS! 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided tttr name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn ft Co., 361 Broadway, New York. 



Jire as Mecessary as Food 

Jind the Selection of a Resort 
Should be Made with Care 



New Jersey Resorts 

' Jtre Popular, Healthful 



Jind Reached by the 



New Jersey Central] 



The Model Road 



Send 6c. to stamps for booklet " SEASHORE AND 
MOUNTAINS," an illustrated story for vacationists, 
to 

C. M. BURT, 



► General Passenger Agent, 



New York City < 



ROSE POLYTECHNIC INSTITUTE 

Terre Haute, Ind. A College of Engineering. Mechanical 
Electrical, Civil Engineering ; Chemical course, Architecture. Exten- 
sive shops. Modernly equipped laboratories in every department. Ex- 
penses low. 21st year. For catalogue address 

C. L. MEES, President. 1 



F. N. Roehrich & Co. Machinery 

102 fulton street, Designing, 
new york. Mechanical 

Telephone No. 3440- A John. UraWlll£. 



LEARN RUBBER STAMP MAK'SS^ete 

Outfit. Full Instructions. Profitable Business. Write for 
Catalog No. 29. R. H. Smith Mfg. Co., Springfield, Mass. 



DRYING MACHINES. 



S. E. WORRELL, 
Hannibal, Mo. 



Notice to Contractors. 

Sealed Proposals marked "Bid for Wheel Pit and 
Two Tail Race Branch TunnelB" will be received by 
the undersigned until noon, July 14, 1903, for the con- 
struction of a Wheel Pit and Two Tail Race Branch 
Tunnels for the Electrical Development Company, of 
Ontario, Limited, Toronto, Ontario. Plans and specifi- 
cations for this work are on file and may be seen after 
June 15, 1903, at the company's offices. Home Life Build- 
ing, Toronto, Ontario, and Niagara Falls, Ontario, or at 
the office of F. S. Pearson, Consulting Engineer, No. 29 
Broadway, New Vork. The right is reserved to reject 
any or all proposals. FREDERIC NICHOLLS, Vice- 
PreBident & General Manager, Home Life Building. 
Toronto, Ontario. 



'THIS BEATS NEW JERSEY." 

Charters procured under South Dakota laws for a few 
dollars. Write for Corporation laws, blanks, by-laws 
and forms to Philip Lawrence, late Ass't Sec. of State, 
Huron, S. Dak. or Room K, 20th floor, 230 B'way, N. Y. 



I Magical Apparatus. 

' Grand Book Catalogue. Over 700 engravings, 
25c, Parlor Tricks Catalogue, free. 
MART1NKA & CO., Mf rs., m Sixth Ave., New York. 



ICE 



MACHINES, Corliss Engines, Brewers' 
and Bottlers' Machinery. THE V1LTER 
MFG. CO., 899 Clinton Street, Milwaukee Wis. 



' hi 5chwerdtle stamp co. 
» Steel stamps, letters & figures 
bridgeport conn. 



KinnPIQ * EXPERIMENTAL WORK. 

IrlUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York. 



MODEL AND EXPERIMENTAL WORK. 

Electrical an d Mechanical Instruments. Small Mach'y. 
EDWARD KLEINSCHMIDT, 82 W.Broadway, New York. 



i 



INVENTIONS DEVELOPED 

WALTER K. FREEMAN, M.E. 
Special machinery, electrical and chemical ap- 
paratus made on short notice. Good accommo- 
dations for inventors. 403 E. 23d St., New York. 



I 



Rill I flPRfi of Special Machinery. Models, 
UUILUtno Experimental work. Inventions devel- 
oped. The Fenn-Sadleb Mach. Co., Hartford, Conn 



MATCH MACMINERY. 

BIG MONET IN MATCHES. 

We manufacture everything pertaining to the busi- 
ness. The Very .Latest Process. We will furnish 
a manager or teach any purchaser the business. 
F. W. MURPHY & BRO., 

1118 Ashland Block, Chicago, 111., U. S. A. 



WE MAKE OR PLATE 

ANYTHING IN METAL. 

SEND SAMP LE FOR ESTIMATE. 

THE T. F. MOORE C <? 

334 DEARBORN ST. CHICAGO. ILL. 



Experimental & Model Work 

Oir. & adwiee free. Wm. Gardam & Son,46-51 Rose St.,N.Y. 



NOVELTIES & PATENTED ARTICLES 

Manufactured b y Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro.. 181 Seneca St. Cleveland.O. 



MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York & Boston. 

Manfd. by VOLNEY W. MASON & CO., Inc. 
Providence, K. I., C. K A. 



PARTIES to Make quantities of small wire swivels. 
Address Sam Bristow, Uen'al Delivery, Topeka, Kan. 

npmpnt RnnlfC How TO Use Portland Cement, 
UCIIieill DUUnb. 50c.;Monier ' Cement & Steel, 50c! 
Cement and Engineering News, 162 La Salle St., Chicago 



RPFP.IAI I V DRAWN metal tubing to 

UiLUinLLI UnnifH order any size or shape up 
to W-in. outside diameter. Small Metal manufacturing. 
M.7T. HORN CO., 86 Park Place, New York. 



Dies, Tools and Special Machines. Models 
and Experimental Work. General Machine Work. 
Ph. J. Bender & Sons, Inc., 87 Frankfort St.,NewYork 



, weoos mnqejoint belt nooks 

inserted wim a plier- send for circular 
webb hinae belt hook co. — boonton. n ,j. 



#25 for company charters, under laws Congress, no tax 
to exploit your patents. Thos. F. Hanlon, Wash., D. C. 



The Scientific American 



Monthly: 



Volume XXXV. 



Pages 123 Price $2.00 



January to June, 1903 
Illustrations 256 



AN INVALUABLE book for those who are about to build. 
It will stimulate ideas on home planning. No Architect 
or Builder can afford to be without it. The Duotone covers are 
charming and the literary and artistic features are a storehouse 
of information. The Editorials deal with such subjects as 
"Suburban Houses," and "Some Problems of Living." The 
Talks with Architects include such prominent men as Geo. B. 
Post and Richard H. Hunt, etc. The Departments include : 



The Household 

House Decoration 
The Kitchen 
The Garden 
New Books 



Talks on Heating 

Roofs and Roofing 
Fire Protection 
Furniture 
Patents 



Special attention is given to architectural details, such as 
Doorways, Halls and Stairways, the Porte Cochere and Bow 
Windows. Order at once. 

MUNN (EL CO., Publishers. 361 Broadway. New York 
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Economy of Operation 

is assured to the utmost in the 1903 model 

Winton 

Consider this one point — that a Winton will run ITS miles at 
high speed on one filling of the gasoline tank. 

Consider in this connection also that the simplicity of Winton con- 
struction and the quality of Winton materials .mean that repairs 
are. few and far between. Ask one of our agenls or write us. ■ 

THE WINTON MOTOR CARRIAGE CO., Cleveland, 0. 




PATENT AERIAL, 



WIRE ROPE TRAMWAY! 






For Transportation of Ore, Coal, Dirt, Timber, etc. .. (Trademark Registered.) 

Perfect Grip Clip. Absolutely Safe. Iliads Automatically. Unloads Automatically. 
Operated by One Man. Cost of Maintenance Low. Capacity Largest Obtainable. 

A. LESCHEN & SONS R0P| : GD|MPAMY, M ^^e1t?-sf^Wo. 

„__.,, (92 Centre Street,, New york City..N. Y. 
J8SS?. 4137 E. Lake Street, Chicago, 111. 
unites, ( gj Fremont Street. San Francisco, Cal. 



1717-23 Arapahoe St., Derver, Colo. 



One. Kind 




THE BEST. 

Fisk Rubber Co., Chicopee Falls.Masi 



The Balanced Motor 

Employed in all Haynes-Apperson cars is of the 
famous double cylinder type which has proved its su- 
periority ovar all other forms. This motor was de- 
signed for automobiles by The Haynes-Apperson 
Company, and is used exclusively in every type of 
carriage they manufacture. Many manufacturers nave 
tried to imitate this construction, but have produced 
not* log equal to the original. 




Orient Buckboard 



PRICE $375 




Patented March 10, 1903 



4 H P. Speed 30 Miles per Hour 

The Cheapest Automobile in the World 

Write for Catalogue 
WALTHAM MFG. CO., Walthixm, Mass. 




I££ Highest Efficiency 

is guaranteed in every one of the 
Bmooth-running 

Brennan Gasoline Motors 

made on the latest approved 
pattern, safe, sure and quick 
to start, economical in fuel. 
and of great durability. Full 
protected patents allowed. 
BRENNAN MFG. CO. 

Sykacusk, N.Y., U.S.A. 



All varieties at low estpnces. Best Kailroad 

i Track and Wagon or Stock Scale? made. 

Also 1000 useful articles, including Safes, 

Sewing Machines, Bicycles, Tools, etc. Save 

Lists Free. Chicago Scale Co.. Chicago, 111 



$2Qfi'. 

.Pddishah 




The 

Best 

Low 

Priced 

Jeweled 

Watch 

Made 

Non-Magnetic 

NICKEL SILVER CASB 

Fully Guaranteed 

tor sale by 

All JEWELERS 

Illustrated Booklet 
on request. showing 

COLORED 
FANCY 
DIALS 

The New England 
Watch Co. 

Factories 

Waterbury, Conn. 
Offices 
New York, Chicago, 
San Francisco. 



Patents Cover the Three-Speed Transmission* 

the most Distinctive Feature of the 

Haynes-Apperson Car 

This transmission produces the various Bpeed changes 
in easy stages, without the jerky motion characteristic 
of the French gear, and is more flexible under all road 
conditions than any other automobile speed changing 
device in existence. It has been consistently devel- 
oped through ten yearB of hard service, and has been 
more thoroughly tested under all conditions than any 
other transmission made. 

Should this be of Interest, we shall be glad to 
tell you more abontt it. Sendforitar literature 

National Automobile Mfg. Co., San Francisco, agents 
tor Pacific CoaBt. branch store, 381 to 386 WabaBh Ave. 

Please mention the Scientific American when you communicate with us. 



National Electric Vehicles 

A triumph of mechanical simplicity — so perfect in con- 
struction, risk of breakage and accident practically elimin- 
ated. Operated with delightful ease, no tinkering, no 
delay — run with absolute smoothness and reliability. For 
constant,, practical service. Write for catalog showing 
a variety or latest electric vehicles. 

NATIONAL MOTOR VEHICLE CO. 

900 K. SSd St., Indianapolis, Ind. 



Wha tthe Critics Say 




JtoojnQbiTfots throughout the country and many abroad 
give the greatest possible praise to the 

CONRAD Gasoline Motor VebicJw 
for their beauty, com fort,. Si»pMcitj».r6Uabit*iy *o« 
durability, Carafflily- selected materials and the best 
and most skilled mechanics are employed, 
descriptive booklet Bent on application. 

CONRAD MOTOR CARRIAGE C0. f 



CHARTER ENGINE 

Any Place 
by Any One 
for Any Purpose 
Stationaries, Portables, Sawing Outfits, 
Hoisters. tnoines and Pumps. 
Fuel -Qa&tAiii. Gas, Distillate. 
Send for Illustrated Catalogue and Tftsft- 
monfoXs, and State Your Power Needs. 

8HART8R GAS ENGINE CO.. Box 148 STERLING. 



SOLAR MOTOR LAMPS 






!?'i|ft^"- '* 



" Show the Way a.nd Always ; Satisfy 

We make a score of styles and models of 
GAS and OIL 

Side Lamps, Headlights, 
Tail Lamps & Searchlights 

"WitH Lens Mirror Reflectors 

Our new models with Latest Improved Generators are 
scieutjihaJ J(r and anhstantislly constructed; in. opera- 
tion simple, safe and satisfactory , and suitable for all 

Write' Jot ftewcdlalog. 

THE BADGER BRASS MFG. CO., Kenosha. Wis., or 11 Warren St., New York 




E> 




J1EI CttBESLYdch 



15 to 21 Clinton Street. 



CRESTMOBILE & 
$750 




CREST MFG. CO., 



The mOBt logi- 
cally construct- 
ed car made. 

Write for cat. 

Other models 
at $500 

and 8550. 
Cambridge, Mass., U.S.A. 



The Raymond Brake 

Will mate any automobile safe. 
A. H. RAYMOND. 332 Fairfield Ave.. Bridgeport, Conn. 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 

OFFICE, ST.PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



IFSSOP'S STEEL th bVs e -T 

U •- FOR TOOLS, SftWS ETC. 

W™ JESS0P A SONS LI5 91 JOHN ST. NEW YORK 



ELECTRICAL TESTING 

If you. wish to know the properties of any electrical 
instruments, materials. or apparatus, the utility of an 
invention or the practicability of an idea, tests by us 
might be of great value to you. 

NEW YORK LABORATORY, LAMP TESTING BUREAU 

8th Floor. No. 14 Jay Street, New York 



MICROSCOPES 

for every purpose. Our instruments 
are found in all the best laboratories 
of the country. Catalog free. 



Projection Apparatus 

for scientific work. Superior in accuracy and convenience, 

Bausch CSX Lomb Optical C 

Rochester, N. Y. 




NEW YQBK 




COLD GALVANIZING. 

American process, .w royalties. 

SAMPLES.no INFORMATION on APPLICATION. . 



NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

THE 

Hanson & VanWinkle 

Co., 
'Nevvark. N.J. 

136 liberty St., N. Y. 

'30 & 32 S. Qanal St. 

Chicago. 




astcrnGraiuie Roofing ($ 




Originators of '' 

Perfected Granite Roofing 

WHICH HAS BEEN AMPTCDfflf THE 

UEADIMG IWUWADS,MAHUft(mjRTOARCHffteju»WlHMS 
AS the STANDARD READY ROOFING. 

(WRfTE FOR TESTIMONIAL^ PHOTO PAMPHLET AND SAMPLES) 

TSEA GRIT gMOWKSMSSjgWftjjjaffi^ORAWITE COMPOSED" ' 

r«(00k.KlT- 



Kails, Tacks and Glass wilt 
not let the air out of our 

Puncture 
Proof 
™ -^ Tires 

NOW ti AC H They have soft rubber lining 
*Ti7o W which healB Instantly. 

PER PAIR to introduce' them quickly. Sent C. O. D. subject to 
examination. Write for free descriptive circulars. 

VIM TIRE CO., 884 Broadway, Buffalo, N. Y. 




STUDEBAKER 

ELECTRIC 

AUTOMOBILES 

Jfo Expert Chauffeur Weeded. 

Can be Run Any Day in the Year by Any Member of the Family. 

Wide Touring Radiua. A Successful Hill Climber. 

Smooth Operation. Reliable Brake Control. 

Great Strength of Construction. Quiet Running. 

Perfect Spring Suspension with reaalting comfort in riding. 
Can be used equally well over rough pavements or smooth, paik roads. 




Descriptive Catalogue on Application. 

Our complete line of automobiles can be seen at our New York 

Repository, Broadway and Seventh Av,, corner 48th St. 



STUDEBAKER BROS. MFG. 

Factory & General Offices, SOUTH BEND, 

- Flrot-C lass-- Agent* desired In 
territory not already covered* 



CO. 

IND. 




Because of their construction 
PRESIDENT 
SUSPENDERS 

give most 
Comfort & Service 
Guaranteed 
S A11 breaks made good" 
'President" on buckle means 
•Cannot rust" 50c. &$1.00 
Any shop or oy mall prepaid 
The C. A. Edgarton Mfe.Co. 
Box 222- N, Shirley Mass 
Send 6c. t or Catalogue 



A Record of 30 Years 





1873 



1903 



THIRTY YEARS AGO the advent of the 

REMINGTON 

created the typewriter industry. 

EVER SINCE the Remington has been 
the recognized leader among 
writing machines. 

TODAY its supremacy is unquestioned. 

SOLID MERIT is the foundation of its 
enduring rule. 

REMINGTON TYPEWRITER COMPANY 
327 Broadway, New York 
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